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PROBLEM TO BE SOLVED: To shorten the pecharge period and to 
miniaturize a driving circuit for electro-optical device, concerning a driving 

device for writing prechange signals to data lines sequentially one by one of ... 

Vines. 

SOLUTION: A data line driving circuit 101 is composed of a driving circuit 401 
for precharge signal and a driving circuit 501 for image signal, and a precharge 
circuit 201 and a sampling circuit 301 are provided on the iside of the data line 
driving circuit 101. parallelly to data lines 35. Then, a shift register constituting 
the driving circuit 401 for precharge signal and the driving circuit 501 for image 
signal is simply composed of a signal fetch part, signal propagating part and 
feedback part by a clocked inverter and an inverter, for example. Further, 
clock signals are supplied from a common clock signal supply line through 
clock signal lines to the shift registers of both the driving circuit 401 for 
precharge signal and the driving circuit 501 for image signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more data lines with which a picture signal is supplied, and two or more scanning lines 
with which a scan signal is supplied, The switching means connected to said each data line and said 
each scanning line, The sampling circuit for being the drive circuit of the electro-optic device equipped 
with the pixel electrode connected to said switching means, sampling said picture signal, and supplying 
said data line, The 1st shift register for supplying a control signal to said sampling circuit, The precharge 
circuit for supplying a precharge signal to said data line in advance of the sampling period for supplying 
said picture signal to said data line, The drive circuit of the electro-optic device which has the 2nd shift 
register for supplying a control signal to said precharge circuit, and is characterized by coming to supply 
a clock signal from a clock signal supply line common to said 1st and 2nd shift registers. 
[Claim 2] Two or more data lines with which a picture signal is supplied, and two or more scanning lines 
with which a scan signal is supplied, The switching means connected to said each data line and said 
each scanning line, The sampling circuit for being the drive circuit of the electro-optic device equipped 
with the pixel electrode connected to said switching means, sampling said picture signal, and supplying 
said data line, The 1st shift register for supplying a control signal to said sampling circuit, The precharge 
circuit for supplying a precharge signal to said data line in advance of the sampling period for supplying 
said picture signal to said data line, It has the 2nd shift register for supplying a control signal to said 
precharge circuit. Between said 1st shift register and 2nd shift register The drive circuit of the electro- 
optic device characterized by coming to arrange the common clock signal supply line for supplying a 
clock signal to said 1st and 2nd shift registers. 

[Claim 3] Claim 1 characterized by having further the transfer start signal control means which outputs 
the 1st transfer start signal to said 1st shift register after outputting the 2nd transfer start signal to 
said 2nd shift register thru/or the drive circuit of the electro-optic device of two given in any 1 term. 
[Claim 4] Two or more data lines with which a picture signal is supplied, and two or more scanning lines 
with which sequential supply of the scan signal is carried out, The switching means connected to two or 
more of said data line and said two or more scanning lines, It is the drive circuit of the electro-optic 
d ev j ce equipped with the pixel electrode connected to each switching means. The sampling circuit which 
has two or more 1st thin film transistors which intervene between said data lines and supply lines of 
said picture signal, respectively, samples said picture signal by the flow of this 1st thin film transistor, 
and is supplied to said data line, respectively, The precharge circuit which has two or more 2nd thin film 
transistors which intervene between the supply line of a precharge signal, and said data line, 
respectively, and supplies said precharge signal to said data line by the flow of this 2nd thin film 
transistor, respectively, The signal taking-in section which incorporates an input signal synchronizing 
with a clock signal, and the signal propagation section which makes the incorporated signal spread as an 
output signal, It has the 1st and 2nd shift registers which have the feedback section which returns the 
output signal from this signal propagation section to the signal input side of this signal propagation 
section synchronizing with a clock signal in each stage. Come to supply a clock signal from a clock 
signal supply line common to these 1st and 2nd shift registers, and at least to said sampling circuit in 
the direction of transfer corresponding to said 1st direction While carrying out the sequential output of 
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the 1st driving signal which makes it flow through the 1st thin film transistor from each stage of said 1st 
shift register The data-line driving means which carries out the sequential output of the 2nd driving 
signal which makes it flow through the 2nd thin film transistor from each stage of said 2nd shift register 
in said direction of transfer to said precharge circuit, The drive circuit of the electro-optic device 
characterized by having the transfer start signal control means which outputs the 1st transfer start 
signal to said 1st shift register after outputting the 2nd transfer start signal to said 2nd shift register. 
[Claim 5] Said 1st and 2nd shift registers are claim 1 which is the shift register of bidirection and. is 
characterized by coming to control the direction of transfer of said 1st and 2nd shift registers based on 
the direction control signal from the common direction control signal section thru/or the drive circuit of 
the electro-optic device of four given in any 1 term. 

[Claim 6] Said sampling circuit and precharge circuit are a drive circuit of an electro-optic device given 
in any 1 term of claim 1 characterized by being prepared in juxtaposition thru/or claim 5. 
[Claim 7] Said transfer start signal control means is the drive circuit of an electro-optic device given in 
any 1 term of claim 1 characterized by controlling the output initiation timing and pulse width of said 2nd 
transfer start signal so that it may have a predetermined time interval between the completion timing of 
an output of said 2nd transfer start.signal, and the output initiation timing of said 1st transfer start 
signal thru/or claim 6. 

[Claim 8] The electro-optic device characterized by equipping any 1 term of claim 1 thru/ or claim 7 with 
the drive circuit of the. electro-optic device of a publication. 

[Claim 9] Electronic equipment characterized by having the electro-optic device of claim 8. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electronic equipment using 
the electro-optic device equipped with the drive circuit of electro-optic devices, such as a liquid crystal 
panel of the active-matrix drive method by thin film transistor (TFT. is called hereafter.) drive etc., and 
this drive circuit, the electro-optic device with which this drive circuit was prepared on the- substrate, or 
the electro-optic device concerned, and belongs to the technical field of the drive circuit especially 
equipped with the precharge circuit, an electro-optic device, and electronic equipment. 
[0002] 

[Description of the Prior Art] Conventionally, in the liquid crystal panel of the active-matrix drive 
method by TFT drive, the pixel electrode of a large number corresponding to each intersection of much 
scanning lines and the data line which were arranged in all directions, respectively, and the scanning line 
and the data line is prepared on the TFT array substrate. And in addition to these, various kinds of 
circumference circuits which use TFT(s), such as a scanning-line drive circuit, a data-line drive circuit, 
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and a sampling circuit, as a component may be prepared on such a TFT array substrate. 
[0003] Among these circumference circuits, a sampling circuit is a circuit which samples a picture signal, 
in order to supply the picture signal of high frequency to each data line stably to predetermined timing 
synchronizing with a scan signal. It is also possible to prepare various kinds of circumference circuits 
using TFT etc. on a TFT array substrate also out of it from viewpoints, such as improvement in the 
image quality in a liquid crystal display, reduction of power consumption, and reduction of cost. 
[0004] Moreover, a precharge circuit is the timing preceded with the timing to which a picture signal is 
sampled by said sampling circuit to the data line for the purpose of reduction of improvement in a 
contrast ratio, the stability of the potential level of the data line, and the Rhine unevenness on a display 
screen etc., and is a circuit which mitigates the load at the time of writing a picture signal in the data 
line by supplying a precharge signal (image auxiliary signal). The amount of charges required [ after the 
polarity of a picture signal switches in one horizontal blanking interval in front of a 1 level effective 
display period in the so-called 1H reversal drive method which reverses and drives the electrical- 
potential-difference polarity of the data line usually performed in order to carry out the alternating 
current drive "especially of the liquid crystal for every 1 horizontal-scanning period ] if the precharge 
signal of predetermined potential is behind written in the data line beforehand, in case a picture signal 
will be written in the data line can be lessened notably. 

[0005] Since such precharge was conventionally performed to all the data lines within 1 horizontal 
blanking interval, in consideration of increase of delay of the precharge signal by the capacity of the 
data line, and the drive load of TFT of the precharge circuit which writes a precharge signal in the data 
line, it was constituted so that a precharge signal might be supplied to the data line [ comparatively long 
time amount, for example, the time amount more than at least LOmicrosec ] from immediately after 
initiation of said one horizontal blanking interval. 

[0006] If highly minute-ization of a liquid crystal panel progressed and the horizontal number of pixels 
increased very much, since the rate that the 1 level effective display period within 1 horizontal-scanning 
period occupies would become large and one horizontal blanking interval would become short, it became 
impossible however, to supply a precharge signal to the data line enough. Moreover, there was a problem 
that the number of the data line with the need of writing in at once increased, and the drive load of TFT 
of the precharge circuit which writes in the precharge signal over the data line increased. Moreover, 
since many current supply sources were performed at once, there was also a problem that the potential 
of power-source Rhine became unstable. Furthermore, the signal wiring for supplying a precharge signal 
to the data line became long, and there was a problem that resistance was added or a precharge signal 
deteriorated as the termination side of the Rhine concerned, so that the number of the data line which 
writes in a precharge signal increased. Consequently, dispersion arose in the potential written in each 
data line, and there was a problem of generating the Rhine unevenness on the display screen. 
[0007] It preceded with the writing of the picture signal to each data line, and the method which writes a 
precharge signal in line sequential for every data line was proposed there as indicated by JP,7-295520,A. 
An example of such a precharge circuit is indicated. 

[0008] According to this precharge circuit, there is the one data line which writes in a precharge signal 
at once, can make the drive load of TFT of a precharge circuit able to mitigate, and can attain 
stabilization of the potential of power-source Rhine and the data line. 
[0009] 

[Problem(s) to be Solved by the Invention] However, by the conventional method represented by said 
official report, in order to write a precharge signal in line sequential for every data line, the need of the 
shift register which supplies a driving signal to line sequential is carried out to the circuit which samples 
a precharge signal for every data line, and the circuit concerned. Without the signal of the same width of 
face as the signal inputted into the first rank of a shift register overlapping mutually as indicated by said 
official report, for example, this conventional shift register is constituted so that a sequential shift may 
be carried out, and it had become very complicated circuitry. 
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[0010] Therefore, since the area of the circumference circuit field prepared outside a pixel field 
* becomes small when it is going to attain the miniaturization of a liquid crystal panel, if the shift register 
which has above very complicated circuitry is formed in the field concerned, the area for other circuits 
will be restricted remarkably. Consequently, the precharge circuit for writing a precharge signal in the 
data line must also be formed in a small area, and cannot but make small size of TFT which constitutes 
the precharge circuit concerned. 

[001 1] That is, since it becomes impossible to make on resistance of TFT of a precharge circuit small, in 
order for the current serviceability concerned of TFT to decline and to perform sufficient precharge, 
there was a problem that the pulse width of said driving signal for making a precharge signal sample had 
to be maintained somewhat long. 

[0012] However, in high-speed display modes, such as EWS mode, since one horizontal blanking interval 
turned into a very short period, when the pulse width of said driving signal was maintained somewhat 
long, a precharge signal and a picture signal will be written in the data line almost continuously, and a 
picture signal was not correctly supplied in response to the effect of a precharge signal, but it had the 
problem that a bad influence arose in an image. 

[0013] Moreover, the circuit to which a sampling pulse is shifted became what also has an occupancy 
area of the circuit concerned on liquid crystal equipment big since it is a complicated configuration as 
mentioned above, and there was a problem that it was difficult to miniaturize liquid crystal equipment. In 
a configuration of preparing independently the circuit to which the sampling pulse of a picture signal is 
shifted especially, and the circuit to which the sampling pulse of a precharge signal is shifted, there was 
a problem that the input of the clock signal for a shift was required for both circuits, and the occupancy 
area of the circuit to which the sampling pulse of a precharge signal is shifted became still larger by 
leading about of the pattern of a clock signal. 

[0014] Even when this invention is made in view of the trouble mentioned above and it supplies a 
precharge signal to the data line line sequential, a degree of freedom can be given to the supply timing 
and supply time amount of a precharge signal within 1 horizontal blanking interval, and it is making into 
the technical problem to offer the driving gear of the liquid crystal equipment which can miniaturize 
liquid crystal equipment further, liquid crystal equipment, and electronic equipment. 
[0015] 

[Means for Solving the Problem] Two or more data lines with which, as for the drive circuit of an 
electro-optic device according to claim* 1; a picture signal is supplied, The switching means connected 
to two or more scanning lines with which a scan signal is supplied, and said each data line and said each 
scanning line, The sampling circuit for being the drive circuit of the electro-optic device equipped with 
the pixel electrode connected to said switching means, sampling said picture signal, and supplying said 
data line, The 1st shift register for supplying a control signal to said sampling circuit, The precharge 
circuit for supplying a precharge signal to said data line in advance of the sampling period for supplying 
said picture signal to said data line, It has the 2nd shift register for supplying a control signal to said 
precharge circuit, and is characterized by coming to supply a clock signal from a clock signal supply line 
common to said 1st and 2nd shift registers. 

[0016] According to the drive circuit of the electro-optic device of claim 1, like [ in the case of writing a 
precharge signaUn all the data lines at once ], since- degradation of a precharge signal etc. does not 
arise, the period which writes in a precharge signal can be shortened. Therefore, even if it is at the high- 
speed display-mode adoption time, while enabling sufficient precharge, the period from write-in 
termination of a precharge signal to write-in initiation of a picture signal can fully be secured, and the 
suitable writing of a picture signal is enabled. 

[0017] Moreover, the miniaturization of an electro-optic device is realized, without decreasing 
occupancy area with a simple configuration and moreover taking about a clock signal supply line, since it 
can respond to a high-speed display mode by shortening of the write-in period of a precharge signal, it 
can respond to a high-speed display mode by shortening of the write-in period of a precharge signal and 
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a clock signal is supplied from a clock signal supply line common to the 1st and 2nd shift registers. 
* [0018] Two or more data lines with which, as for an electro-optic device according to claim 2, a picture 
signal is supplied, The switching means connected to two or more scanning lines with which a scan 
signal is supplied, and said each data line and said each scanning tine, The sampling circuit for being the 
drive circuit of the electro-optic device equipped with the pixel electrode connected to said switching 
means, sampling said picture signal, and supplying said data line, The 1st shift register for supplying a 
control signal to said sampling circuit, The precharge circuit for supplying a precharge signal to said data 
line in advance of the sampling period for supplying said picture signal to said data line, It has the 2nd 
shift register for supplying a control signal to said precharge circuit, and is characterized by coming to 
arrange the common clock signal supply line for supplying a clock signal to said 1st and 2nd shift 
registers between said 1st and 2nd shift registers. 

[0019] According to the drive circuit of the electro-optic device of claim 2, like [ in the case of writing a 
precharge signal in all the data lines at once like claim 1 ], since degradation of a precharge signal etc. 
does not arise, the period which writes in a precharge signal can be shortened. Therefore, even if it is at 
the high-speed display-mode adoption time, while enabling sufficient precharge, the period from write-in 
termination of a precharge signal to write-in initiation of a picture signal can fully be secured, and the 
suitable writing of a picture signal is enabled. 

[0020] And since the clock signal is supplied to the 1st and 2nd shift registers from the common clock 
signal supply line which was formed in the location which approached mutually and was formed between 
the 1st shift register and the 2nd shift register, the 1st and 2nd shift registers do not need to take 
about a clock signal supply line intricately, and decrease further the occupancy area of the 1st and 2nd 
shift registers. 

[0021] Moreover, since it can respond to a high-speed display mode by shortening of the write-in period 
of a precharge signal and a clock signal is supplied from a clock signal supply line common to the 1st 
and 2nd shift registers, occupancy area is decreased with a simple configuration and the miniaturization 
of an electro-optic device is realized. 

[0022] In claim 1 thru/or the drive circuit of two given in any 1 term, after the drive circuit of an 
electro-optic device according to claim 3 outputs the 2nd transfer start signal to said 2nd shift register, 
it is characterized by having further the transfer start signal control means which outputs the 1 st 
transfer signal to said 1st shift register. 

[0023] According to the drive circuit of an electro-optic device according to claim 3, if it sees about 
each data line, the writing of a picture signal will be performed after the writing of a precharge signal, 
according to the amount of charges supplied as a precharge signal, a precharge signal and a picture 
signal have few amounts of charges of a picture signal, and end, and the voltage level of each data line 
serves as a predetermined value, and stabilizes the voltage level of the data line. 

[0024] Two or more data lines with which, as for the drive circuit of an electro-optic device according 
to claim 4, a picture signal is supplied, A switching means by which the scan signal was connected to 
two or more scanning lines by which sequential supply is carried out, and said two or more data lines 
and said two or more scanning lines, It is the drive circuit of the electro-optic device equipped with the 
pixel electrode connected to each switching means. The sampling circuit which has two or more 1st thin 
film transistors which intervene between said data lines and supply lines of said picture signal, 
respectively, samples said picture signal by the flow of this 1st thin film transistor, and is supplied to 
said data line, respectively, The precharge circuit which has two or more 2nd thin film transistors which 
intervene between the supply line of a precharge signal, and said data line, respectively, and supplies 
said precharge signal to said data line by the flow of this 2nd thin film transistor, respectively, The signal 
taking-in section which incorporates an input signal synchronizing with a clock signal, and the signal 
propagation section which makes the incorporated signal spread as an output signal, It has the 1st and 
2nd shift registers which have the feedback section which returns the output signal from this signal 
propagation section to the signal input side of this signal propagation section synchronizing with a clock 
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signal in each stage. Come to supply a clock signal from a clock signal supply line common to these 1st 
and 2nd shift registers, and at least- to said sampling circuit in the direction of transfer corresponding to 
said 1st direction While carrying out the sequential output of the 1st driving signal which makes it flow 
through the 1st thin film transistor from each stage of said 1st shift register The data-line, driving means 
which carries out the sequential output of the 2nd driving signal which makes it flow through the 2nd 
thin film transistor from each stage of said 2nd shift register in said direction of transfer to said 
precharge circuit, After outputting the 2nd transfer start signal to said 2nd shift register, it is 
characterized by having the transfer start signal control means which outputs the 1st transfer start 
signal to said 1st shift register. 

[0025] According to the drive circuit of an electro-optic device according to claim 4, after the write-in 
period of picture signals, such as 1 horizontal-scanning period, expires, for example, the 2nd transfer 
start signal is first outputted by the transfer start signal control means to the 2nd shift register of a 
data-line driving means. The 2nd shift register which inputted this 2nd transfer start signal incorporates 
the inputted 2nd transfer start signal in the signal taking-in section synchronizing with a clock signal, 
and is made to spread it as an output signal in the signal propagation section. Furthermore, the feedback 
section returns the output signal from said signal propagation section to the signal input side of said 
signal propagation section synchronizing with a clock signal. Thereby, the 2nd driving signal based on 
said 2nd transfer start signal is generated, and this 2nd driving signal is outputted as an input signal in 
the next step of the 2nd shift register while being outputted from the transfer initiation stage of the 2nd 
shift register. In the next step, while making said input signal incorporate and spread like the preceding 
paragraph synchronizing with a clock signal, it returns. While the 2nd driving signal in this stage is 
generated and being outputted as this 2nd driving signal by this, it is further outputted as an input signal 
in the next step. 

[0026] Hereafter, similarly, while the 2nd driving signal is transmitted by each stage of the 2nd shift 
register one after another, it is outputted as an output signal of each stage, and it is made to flow 
through the 2nd thin film transistor corresponding to each data line one by one. In a precharge circuit, 
by the sequential flow of these 2nd thin film transistor, the precharge signal supplied from the supply 
line of a precharge signal is supplied to line sequential to each data line, and a precharge signal is 
written in. 

[0027] On the other hand, said transfer start signal control means outputs the 1st transfer start signal 
to said 1st shift register, after predetermined period passing from after the output of said 2nd transfer 
start signal. The transfer to the next step is repeated to generation and the output list of the 1st driving 
signal based on this 1st transfer start signal, and it is made to flow through the 1st thin film transistor 
corresponding to each data line one by one like said 2nd shift register in the 1st shift register. In a 
sampling circuit, by the sequential flow of these 1st thin film transistor, the picture signal supplied from 
the supply line of a picture signal is supplied to line sequential to each data line, and a picture signal is 
written in. 

[0028] As mentioned above, although a precharge signal and a picture signal will be written in the data 
line line sequential, respectively, if they are seen about each data line, the writing of a picture signal will 
be performed after the writing of a precharge signal, according to the amount of charges supplied as a 
-precharge signal, there are few amounts. of charges of a picture signal, and it ends, and the voltage level 
of each data line becomes beyond a predetermined value certainly, and stabilizes the voltage level of the 
data line. 

[0029] Moreover, as compared with the case where a precharge signal is written in all the data lines at 
once, it is mitigated remarkably, and the load of the capacitive component of the data line at the time of 
the writing of a one-time precharge signal to the data line makes the drive load of the 2nd thin film 
transistor of a precharge circuit mitigate by supplying a precharge signal by line sequential to the data 
line as mentioned above. 

[0030] Furthermore, like [ in the case of writing a precharge signal in all the data lines at once ], since 
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degradation of a precharge signal etc. does not arise, the period which writes in a precharge signal can 
be shortened. Therefore, even if it is at the high-speed display-mode adoption time, while enabling 
sufficient precharge, the period from write-in termination of a precharge signal to write-in initiation of a 
picture signal can fully be secured, and the suitable writing of a picture signal is enabled. 
[0031] And since the Island 2nd shift registers which output said 1st driving signal and 2nd driving 
signal consist of the signal taking-in section, the signal propagation section, and the feedback section 
and have very simple composition as mentioned above, the occupancy area at the time of forming on 
the 1st or 2nd substrate is decreased. Furthermore, since the 1st and 2nd shift registers are 
constituted so that it may be prepared in the location which approached mutually and a clock signal 
supply line may be shared mutually, they do not need to take about a clock signal supply line intricately 
on said 1st or 2nd substrate, and decrease further the occupancy area of the 1st and 2nd shift registers. 
[0032] As mentioned above, according to the drive circuit of an electro-optic device according to claim 
4, with the 1st and 2nd shift registers which share a clock signal supply line with a simple configuration 
by shortening of the write-in period of a precharge signal that it can respond to a high-speed display 
mode, the occupancy area on the 1st or 2nd substrate is decreased, and the miniaturization of a liquid 
crystal panel is realized. 

[0033] In the drive circuit of an electro-optic device given [ according to claim 1 to 4 ] in any 1 term, 
said 1st and 2nd shift registers of the drive circuit of an electro-optic device according to claim 5 are 
shift registers of bidirection, and the direction of transfer of said 1st and 2nd shift registers is 
characterized by coming to be controlled based on the direction control signal from the common 
direction control signal section. 

[0034] According to the drive circuit of an electro-optic device according to claim 5, if a direction 
control signal is supplied to the direction-of-transfer control section in said 1st and 2nd shift registers 
as a bidirection shift register through a direction control signal supply line, the direction of transfer of a 
signal will be restricted to a predetermined one direction based on the direction control signal concerned. 
Therefore, it becomes possible by switching the value of a direction control signal to reverse the pixel 
location which writes in the write-in sequence of a picture signal, i.e., a picture signal. And since the 
configuration of a fundamental shift register is a simple configuration as mentioned above, even when 
such a direction-of^ransfer control section is added, it is possible to make occupancy area small, 
further, since said each bidirection shift register shares a direction control signal supply line mutually, 
complicated leading about of a direction control signal supply line can become unnecessary, and 
occupancy area can be decreased further. 

[0035] The drive circuit of an electro-optic device according to claim 6 is characterized by establishing 
said samplinig circuit and precharge circuit in juxtaposition to said data line in the drive circuit of an 
electro-optic device given in any 1 term of claim 1 thru/or claim 5. 

[0036] Since said sampling circuit and precharge circuit are established in juxtaposition to the data line 
according to the drive circuit of an electro-optic device according to claim 6 From the 1st and 2nd shift 
registers prepared by approaching as mentioned above Leading about of the supply line of the 1st 
driving signal and the 2nd driving signal which are connected to these sampling circuits and precharge 
circuits becomes easy. The occupancy area of the circumference circuit constituted from a precharge 
circuit by the data-line driving means and sampling circuit list containing the Ist-and 2nd shift registers 
is decreased, and the miniaturization of a liquid crystal panel is realized. 

[0037] The drive circuit of an electro-optic device according to claim 7 is characterized by said transfer 
start signal control means controlling the output initiation timing and pulse width of said 2nd transfer 
start signal to have a predetermined time interval between the completion timing of an output of said 
2nd transfer start signal, and the output initiation timing of said 1st transfer start signal in the drive 
circuit of an electro-optic device given in any 1 term of claim 1 thru/or claim 6. 
[0038] According to the drive circuit of an electro-optic device according to claim 7, as mentioned 
above, said transfer start signal control means enables the writing of the precharge signal preceded with 
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the writing of a picture signal by outputting the 1 st transfer start signal, after outputting the 2nd 
transfer start signal, but Furthermore, the output initiation timing and pulse width of said 2nd transfer 
start signal are controlled to have a predetermined time interval between the completion timing of an 
output of the 2nd transfer start signal, and the output initiation timing of said 1st transfer start signal. 
Since the writing of a precharge signal is completed and a picture signal is written in after 
predetermined time progress to the data line by this, a picture signal does not receive a bad influence 
with a precharge signal, and is appropriately written in the data line. Moreover, in one horizontal blanking 
interval, the pulse width of the 2nd transfer start signal can be set up freely. With the electro-optic 
device which cannot perform sufficient precharge with the lack of a property of TFT etc. by this since a 
setup of a precharge period can control by adjustment of an external display information processing 
circuit, since it is relievable, the fall of the yield is not caused, either. 

[0039] An electro-optic device according to claim 8 is characterized by equipping any 1 term of claim 1 
thru/or claim 7 with the electro-optic device of a publication. 

[0040] According to the electro-optic device according to claim 8, even when a high-speed display 
mode is adopted, by performing sufficient precharge, a contrast ratio improves and a small electro-optic 
device is offered possible [ a display of a good image without the Rhine unevenness on the display 
screen ]. 

[0041] Electronic equipment according to claim 9 is characterized by having the electro-optic device of 
claim 8. 

[0042] According to electronic equipment according to claim 9, a contrast ratio improves by performing 
precharge sufficient even when electronic equipment is equipped with the electro-optic device of the 
invention in this application mentioned above and a high-speed display mode is adopted, and image 
display of high quality is performed by the electro-optic device which can display a good image without 
the Rhine unevenness on the display screen. Moreover, since the miniaturization of an electro-optic 
device is possible, the miniaturization of electronic equipment is realizable. 

[0043] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0044] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. 

[0045] (Configuration of liquid crystal equipment) The whole liquid crystal equipment configuration is 
first explained with reference to drawing 3 from drawing 1 as an example of an electro-optic device. 
Drawing 1 is the block diagram showing the configuration of a various wiring, a circumference circuit, etc. 
which were prepared on the TFT array substrate in the gestalt of operation of liquid crystal equipment, 
drawing 2 is the top view which looked at the TFT array substrate from the opposite substrate side with 
each component formed on it, and drawing 3 is a H-H' sectional view of drawing 2 shown including an 
opposite substrate. 

[0046] Liquid crystal equipment 200 is equipped with the TFT array substrate 1 which consists of a 
quartz substrate, hard glass, etc. in drawing 1 . Two or more pixel electrodes 11 prepared in the shape of 
a matrix on the TFT array substrate 1, The data line 35 which two or more arrays are carried out in the 
direction of X, and is extended along the direction of Y,. respectively, The scanning line 31 which two or 
more arrays are carried out in the direction of Y, and is extended along the direction of X, respectively, 
While intervening between each data line 35 and the pixel electrode 11, respectively, two or more TFT30 
as an example of the switching element which controls the switch-on and the non-switch-on between 
these according to the scan signal supplied through the scanning line 31, respectively, respectively is 
formed. Moreover, although illustration is omitted, on the TFT array substrate 1, the capacity line which 
is wiring for storage capacitance may be arranged almost in parallel along with the scanning line 31, and 
storage capacitance may be formed using the bottom of the scanning line of the preceding paragraph. 
[0047] The precharge circuit 201 which precedes the precharge signal of a predetermined voltage level 
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with a picture signal, and supplies it to further two or more data lines 35 on the TFT array substrate 1, 
respectively, the sampling circuit 301 which samples a picture signal and is supplied to two or more data 
lines 35, respectively, the data-line drive circuit 101, and the scanning-line drive circuit 104 are formed. 
[0048] The scanning-line drive circuit 104 impresses a scan signal to the scanning line 31 by line 
sequential in pulse to predetermined timing at the power source, the reference clock signal CLY and the 
reversal signal CLYINV which are supplied from an external control circuit (not shown) through the 
mounting terminal 102 shown in drawing 2 , and a list based on a start signal SPY etc. 
[0049] The data-line drive circuit 101 consists of a drive circuit 401 for precharge signals, and a drive 
circuit 501 for picture signals. Among these, the drive circuit 501 for picture signals The power source 
supplied from an external control circuit (not shown) through the mounting terminal 102 shown in 
drawing 2 , The reference clock signal CLX and the reversal signal CLXINV, and start signal SPX, And in 
order that the scanning-line drive circuit 104 may sample the picture signal VID as a picture signal 
according to the timing which impresses a scan signal based on a picture signal VID etc. A sampling 
circuit driving signal is minded every data line 35, the sampling circuit drive signal line 306 is minded 
[ 301 ], and it supplies. 

[0050] On the other hand, the drive circuit 401 for precharge signals The power source supplied from an 
external control circuit (not shown) through the mounting terminal 102 shown in drawing 2 , Said picture 
signal drive circuit 501, the common reference clock signal CLX, and the reversal signal CLXINV Based 
on the precharge period setting pulse signal NRG etc., supply of the scan signal over the scanning line 
31 of 1 horizontal-scanning period by the scanning-line drive circuit 104 is completed. After polar 
reversal (signal phase reversal of a picture signal) of a picture signal is completed in one horizontal 
blanking interval, in order to sample the precharge signal NRS A precharge circuit driving signal is 
supplied to the precharge circuit 201 every data line 35 through the precharge circuit drive signal line 
206. 

[0051] The precharge circuit 201 is equipped with the switching elements NR1-NRn which consist of 
TFT(s) every data line 35. The precharge signal line 204 is connected to the source electrode of 
switching elements NR1-NRn, and the precharge circuit drive signal line 206 is connected to the gate 
electrode of switching elements NR1-NRn. And the precharge signal of a predetermined electrical 
potential difference is supplied through the precharge signal line 204 from an external control circuit 
(not shown), by supplying a precharge circuit driving signal from the drive circuit 401 for precharge 
signals through the precharge circuit drive signal line 206 to the timing preceded with the writing of a 
picture signal which is explained below about each data line 35,. switching elements NRI-NRn will be in 
switch-on, and said precharge signal will be written in each data line 35. In addition, as for the precharge 
signal supplied to the precharge circuit 201, it is desirable that it is the signal (image auxiliary signal) 
which is equivalent to the pixel data of middle gradation level with the same polarity (the same signal 
phase reversal) as a picture signal. 

[0052] The sampling circuit 301 is equipped with the switching elements SH1-SHn which consist of 
TFT(s) every data line 35. The picture signal line 304 is connected to the source electrode of switching 
elements SH1-SHn, and the sampling circuit drive signal line 306 is connected to the gate electrode of 
switching elements SH1-SHn. Therefore, if a sampling circuit driving signal is inputted through the 
sampling circuit drive signal line 306 from the drive circuit 501 for picture signals, the picture signal VID 
supplied through the picture signal line 304 from an external control circuit (not shown) will be sampled, 
and sequential supply will be carried out at the data line 35. 

[0053] In addition, in drawing 1 , although one picture signal line 304 is indicated for simplification, when 
the dot frequency of a picture signal is quick, in order to reduce a frequency, it may carry out phase 
expansion of the picture signal VID any phase it is. Although there is no constraint in the number of 
phase expansions of a picture signal, when carrying out video presentation, since a signal line is the 
need, if it constitutes from a multiple of 3 in RGB of each, an external control circuit can constitute 
comparatively easily in it. Moreover, as for it being the need, only several phase expansion minutes of a 
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picture signal cannot be overemphasized by the picture signal line 304 at least 

[0054] In addition, it connects with the data line 35 at juxtaposition, and both the drain electrodes of the 
switching elements NRHMRn of the precharge circuit 201 and the switching elements SH1-SHn of a 
sampling circuit 301 switch the switch-on of switching elements NR1~NRn and switching elements SH1- 
SHn to predetermined timing, and are making the picture signal precede and supply a precharge signal to 
the data line 35 by the drive circuit 401 for precharge signals, and the drive circuit 501 for picture 
signals. 

[0055] In the gestalt of this operation, as shown in drawing 2 and drawing 3 , the precharge circuit 201 
and the sampling circuit 301 are constituted so that the part or all may be prepared on the TFT array 
substrate 1 in the location which counters the circumference abandonment 53 of the protection-from- 
light nature formed in the opposite substrate 2. If such a configuration is taken, the data-line drive 
circuit 101 and the scanning-line drive circuit 104 are formed on the narrow long and slender 
circumference part of the TFT array substrate 1 which does not face the liquid crystal layer 50. 
Moreover, the circumference abandonment 53 of protection-from-light nature may be formed on the 
TFT array substrate 1. If such a configuration is taken, since the lamination precision of the opposite 
substrate 2 can be disregarded the TFT array substrate 1 top, the light transmittance of a liquid crystal 
panel does not vary. In addition, it cannot be overemphasized that the precharge circuit 201 and a 
sampling circuit may be prepared in the data-line drive circuit 101. 

[0056] In drawing 2 and drawing 3 , the sealant 52 which consists of a photo-setting resin as an example 
of the seal member which sticks both substrates in the perimeter of the screen-display field (namely, 
field of the liquid crystal panel with which an image is actually displayed by. the orientation change of 
state of the liquid crystal layer 50) specified with two or more pixel electrodes 11, and surrounds the 
liquid crystal layer 50 is formed along the screen-display field on the TFT array substrate 1. And 
between the screen-display fields and sealants 52 on the opposite substrate 2, the circumference 
abandonment 53 of protection-from-light nature is formed. 

[0057] When put into the TFT array substrate 1 by the case of protection-from-light nature where 
opening was behind prepared corresponding to the screen-display field, the circumference abandonment 
53 so that the screen-display field concerned may not hide in the edge of opening of the case 
concerned according to a manufacture error etc. That is, it is formed from the band-like protection- 
from-light nature ingredient which has the width of face of at least 500-micrometer or more extent in 
the perimeter of a screen-display field so that the gap of about hundreds of micrometers to the case of 
the TFT array substrate 1 may be permitted, for example. Such circumference abandonment 53 of 
protection-from-light nature is formed in the opposite substrate 2 of sputtering and the 
photolithography which used metallic materials, such as Or (chromium) and nickel (nickel), and etching. 
Or it is formed from ingredients, such as resin black which distributed carbon and Ti (titanium) to the 
photoresist. 

[0058] The data-line drive circuit 101 and the mounting terminal 102 are formed in the field of the 
outside of a sealant 52 along the lower side of a screen-display field, and the scanning-line drive circuit 
104 is established in the both sides of a screen-display field along with two sides of right and left of a 
screen-display field. Here, when the wiring delay of the scanning line 31 does not become a problem, the 
scanning-line drive circuit 104 may be formed only in one side to the scanning line 31. Furthermore, two 
or more wiring 105 is formed in the surface of a screen-display field. Moreover, the fish eye 106 which 
consists of flow material for taking an electric flow between the TFT array substrate 1 and the opposite 
substrate 2 by at least one place of the corner section of the opposite substrate 2 is formed. And the 
opposite substrate 2 with the almost same profile as a sealant 52 has fixed to the TFT array substrate 1 
by the sealant 52 concerned. 

[0059] (Gestalt of operation of the 1st of a precharge circuit and a sampling circuit) Next, the concrete 
circuitry of the switching elements NR1-NRn which constitute the precharge circuit 201 and a sampling 
circuit 301, and switching elements SH1-SHn is explained with reference to drawing 4 and drawing 5 , 
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respectively. In addition, drawing 4 is the circuit diagram showing various kinds of TFT(s) which 
constitute the switching elements NR1-NRn of the precharge circuit 201, and drawing 5 is. the circuit 
diagram showing various kinds of TFT(s) which constitute the switching elements SH1-SHn of a 
sampling circuit 301. 

[0060] As shown in drawing 4 (1), the switching elements NR1-NRn (refer to drawing 1 ) of the 
precharge circuit 201 may consist of N channel mold TFT202a, as shown in drawing 4 (2), may consist of 
P channel mold TFT202b, and may consist of complementary-type TFT202c by which the N channel 
mold TFT and the P channel mold TFT were connected to juxtaposition as shown in drawing 4 (3). In 
addition, the precharge signal NRS which the precharge circuit driving signals 206a and 206b inputted in 
drawing 4 (3) through the precharge circuit drive signal line 206 shown in drawing 1 from drawing 4 (1) 
are inputted into each TFT(s) 202a-202c as gate voltage, and is inputted through the precharge signal 
line 204 similarly shown in drawing 1 is inputted into each TFT(s) 202a-202c as a source electrical 
potential difference. 

[0061] Precharge circuit driving signal 206a impressed to 202a of the N channel mold TFT as gate 
voltage and precharge circuit driving signal 202b impressed to P channel mold TFT202b as gate voltage 
are reversal signals mutual. Therefore, in constituting the precharge circuit 201 from complementary- 
type TFT202c, at least two or more precharge circuit drive signal lines 206 are needed. In this case, 
precharge circuit driving signal 206a may be reversed with an inverter just before TFT202c, and wave 
formation of that reversal signal 206b may be carried out. 

[0062] As shown in drawing 5 (1), the switching elements SH1-SHn (refer to drawing 1 ) of a sampling 
circuit 301 may consist of N channel mold TFT302a, as shown in drawing 5 (2), they may consist of P 
channel mold TFT302b, and as shown in drawing 5 (3), they may consist of complementary-type 
TFT302c. In addition, the sampling circuit driving signals 306a and 306b which the picture signal VID 
inputted in drawing 5 (3) through the picture signal line 304 shown in drawing 1 from drawing 5 (1) is 
inputted into each TFT(s) 302a-302c as a source electrical potential difference, and are inputted 
through the sampling circuit drive signal line 306 from the data-line drive circuit 101 similarly shown in 
drawing 1 are inputted into each TFT(s) 302a-302c as gate voltage. 

[0063] Moreover, also in a sampling circuit 301, sampling circuit driving signal 306a impressed to N 
channel mold TFT302a as gate voltage and sampling circuit driving signal 306b impressed to P channel 
mold TFT302b as gate voltage are reversal signals like the case of the above-mentioned precharge 
circuit 201 mutual. Therefore, to constitute a sampling circuit 301 fromxomplementary-type TFT302c, 
sampling circuit driving signal 306a arid at least two or more sampling circuit drive signal lines 306 for 
306b are required. For example just before complementary^type TFT302c, in the case of a sampling . 
circuit 301, sampling circuit driving signal 306a may be reversed with an inverter, and wave formation of 
the reversal signal 306b may be carried out. 

[0064] (Gestalt of operation of the 1st of a drive circuit) Next, the gestalt of operation of the 1st of a 
drive circuit is explained with reference to drawing 11 from drawing 6 . In addition, drawing having shown 
the data-line drive circuit [ in / in drawing 6 / the gestalt of the 1st operation ], The circuit diagram 
showing the configuration of each stage of the shift register with which drawing 7 constitutes a data- 
line drive circuit, Drawing showing the circuit notation of a clocked inverter [ in-/ in drawing 8 (a) / the 
data-line drive circuit of this operation gestalt ], Drawing in which drawing 8 (b) shows the circuitry of 
the clocked inverter of drawing 8 (a), The timing chart of various signals [ in / in drawing 9 / the data- 
line drive circuit of drawing 6 ], the timing chart which shows the timing of precharge [ in / in drawing 1 0 
/ the data-line drive circuit of drawing 6 1 and drawing 11 are drawings showing one horizontal blanking 
interval and precharge period in each display mode. 
[0065] First, a data-line drive circuit is explained. 

[0066] As shown in drawing 6 , the drive circuit 501 for picture signals and the drive circuit 401 for . 
precharge signals which constitute the data-line drive circuit 101 are constituted including the buffer 
circuit 503 which includes wave control circuits, such as the shift register 502 as the 1st shift register, 

- 12- 



and an AND circuit, respectively, and the shift register 402 and the buffer circuit 403 as said shift 
register. 402 and the 2nd shift register of the same configuration. 

[0067] The drive circuit 501 for picture signals and the drive circuit 401 for precharge signals which 
constitute the data-line drive circuit 101 as an example of a data-line driving means from a gestalt of 
this operation In the direction of transfer corresponding to the direction of X (direction scanned in order 
of P1, P2, P3, — , Pn, and X1, X2, X3, — , Xn) shown in drawing 1 The sequential output of the precharge 
circuit driving signal as the sampling circuit driving signal and the 2nd driving signal as the 1st driving 
signal is carried out from each stage of a shift register 502,402, respectively. A sampling circuit 301 and 
the precharge circuit 201 are supplied through the buffer circuit 503,403. 

[0068] In addition, in the drive circuit 501 for picture signals, a wave is chosen and a sampling circuit 
driving signal is generated so that the period of the ON state of each sampling circuit driving signal may 
not overlap the buffer circuit 503 including wave control circuits, such as an AND circuit, by controlling 
the buffer circuit 503 of an odd number train and an even number train by the enable signal from the 
outside, and it is constituted so that sequential supply may be carried out in a sampling circuit 301. 
Since it is lost that this incorporates the signal written in the sampling circuit 301 of order, degradation 
of the display grace by a ghost etc. can be prevented. 

[0069] Start. signal SPX as the 1st transfer start signal for starting a transfer of a sampling circuit 
driving signal is inputted into the shift register 502 of the drive circuit 501 for picture signals from A. 
And if start signal SPX, a clock signal CLX, and its reversal signal CLXINV are inputted, the drive circuit 
501 for picture signals delays the sampling circuit driving signal SH of width of face narrower than the 
pulse width of start signal SPX by the half period of a clock signal CLX one by one, and it consists of 
timing shown in the timing chart of drawing 9 so that a sampling circuit 301 may be supplied. 
[0070] It is constituted so that the precharge period setting pulse signal NRG as the 2nd transfer start 
signal for setting up the period of precharge may be inputted into the shift register 402 of the drive 
circuit 401 for precharge signals from A on the other hand. Within the same 1 horizontal blanking interval, 
the precharge period setting pulse signal NRG always surely sets up so that it may be inputted ahead of 
start signal SPX of the drive circuit 501 for picture signals. And the buffer circuit 403 carries out 
multistage cascade connection of the inverter, and if this precharge period setting pulse signal NRG, a 
clock signal CLX, and its reversal signal CLXINV are inputted, it consists of timing shown in the timing 
chart of drawing 9 so that signal magnification and corrugating may be performed, so that the drive 
circuit 401 for precharge signals may be delayed by the half period of a clock signal one by one and may 
supply the precharge circuit driving signal of width of face equal to the pulse width of the precharge. 
period setting pulse signal NRG to the precharge circuit 201. Here, the buffer circuit 403 may be formed 
for wave control circuits, such as an AND circuit, as well as the buffer circuit 503 of the drive circuit 
501 for picture signals. If such a configuration is taken, there is an advantage which can control the 
pulse width of a precharge circuit driving signal freely in the period of the pulse width of the precharge 
period setting pulse signal NRG with the enable signal from the display information processing circuit 
connected to the exterior of a liquid crystal panel. 

[0071] In addition, although illustration is omitted about the scanning-line drive circuit 104, it has the 
same shift register as the drive circuit 501 for picture signals, and a buffer circuit, and is constituted. 
[0072] Next, a shift register 402,502 is explained in full detail. 

[0073] As shown in drawing 6 , each stage of a shift register 402,502 is constituted including the clocked 
inverter and the inverter. Furthermore, in detail, as shown in drawing 7 , it consists of the signal takings 
in section 150 which consists of clocked inverters 130, the signal propagation section 151 which 
consists of inverters 132, and the feedback section 152 which consists of clocked inverters 131 
connected so that feedback might be applied to an inverter 132, and the latch circuit configuration of 
the static mold is carried out. In addition, the latch circuit of a dynamic mold may be prepared by 
excluding the feedback section 152 and adding capacity to the output section of an inverter 132. 
Furthermore, the same function is achieved even if it constitutes clocked inverters 130 and 131 from a 
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below-mentioned transmission gate. Thus, when using a transmission gate, it cannot be overemphasized 
that it is necessary to carry out two-step cascade connection of the inverter of the signal propagation 
section 151. 

[0074] A clocked inverter is expressed by the notation shown in drawing 8 (a), and it has the input 
terminal and the gate terminal other than an output terminal. And the circuitry has become like drawing 
8 (b), the signal inputted into the gate terminal of the N channel mold TFT is high-level, and when the 
signal inputted into the gate terminal of the P channel mold TFT is a low level, it operates as a usual 
inverter circuit, moreover When the signal with which the signal inputted into the gate terminal of the N 
channel mold TFT is inputted into the gate terminal of the P channel mold TFT with a low level is high- 
level, an output will be in a hi-z state. In addition, in the drawing of this application, in writing a clocked 
inverter, as shown in drawing 8 (a), it shall express only the signal connected to the gate terminal of the 
N channel mold TFT. Moreover, this notation regulation is the same in the circuit which has not only a 
clocked inverter but a gate terminal. 

[0075] With this operation gestalt, since the above circuits constituted each stage of a shift register 
402,502, it is the case where a clock signal CLX is inputted into the clocked inverter 130 of the signal 
taking-in section 1 50, and the reversal signal CLXINV of a clock signal is inputted into the clocked 
inverter 131 of the feedback section 152, and as shown in drawing 9 , when the precharge period setting 
pulse signal NRG which starts high-level is inputted into the input signal line IN of the circuit shown in 
drawing 7 , the following actuation is performed. First, said pulse signal NRG is incorporated by the 
clocked inverter 130 in the standup of a clock signal CLX, and a high-level signal is outputted from the 
output signal line OUT through an inverter 132. And as for this output state, a clock signal CLX is held 
during the period of high level. Next, although the output of a clocked inverter 130 will be in a hi-z state 
if a clock signal CLX falls, since the level of said output signal line OUT has returned to the input side of 
an inverter 132 with the clocked inverter circuit 131 by which the reversal signal CLXINV of a clock 
signal CLX was inputted into the gate terminal, feedback will be performed from falling of a clock signal 
CLX, i.e., the standup of the reversal signal CLXINV, and the level of said output signal line OUT will 
maintain high level. And in falling of the reversal signal CLXINV, i.e., the standup of a clock signal CLX, 
although the signal inputted into the input signal line IN is incorporated, as shown in drawing 9 , said 
signal NRG is a low level and the level of the output-signal line OUT also turns into a low level in this 
timing. Thus, from the output signal line OUT, the pulse signal of the same width of face as the inputted 
pulse signal NRG will be outputted. 

[0076] By equipping each stage of a shift register 402,502 with the above circuits, and replacing by turns 
the clock signal CLX and the reversal signal CLXINV which are inputted into the gate terminal of a 
clocked inverter 130 and a clocked inverter 131 for every stage, as shown in drawing 9 , the pulse signal 
from which the clock signal CLX shifted the half period every will be supplied to the precharge circuits 
NR1-NRn as a precharge circuit driving signal. Moreover, although it is the pulse signal in which the 
signal outputted from the shift register 502 of the drive circuit 501 for picture signals to which start 
signal SPX is transmitted also has the same width of face as start signal SPX, an AND is taken by wave 
control circuits, such as an AND circuit with which the buffer circuit 503 of the drive circuit 501 for 
picture signals was equipped with the pulse signal concerned, among the enable signals ENB1 or ENB2 
as shown in drawing 9 for every stage. Since the pulse width of these enable signals ENB1 or ENB2 is 
the same as the half period of a clock signal CLX or it has narrow pulse width, the pulse signal which a 
high-level period as shown in drawing 9 does not overlap as a sampling circuit driving signal will be 
supplied to sampling circuits SH1-SHn. Thus, in case a picture signal is made to sample, it constituted 
so that a picture signal might not be supplied to coincidence between each data line 35 TFT30 of a pixel 
field, and a ghost's etc. generating is prevented. 

[0077] Moreover, since the precharge period setting pulse signal NRG is constituted so that only the 
predetermined period tm may be early outputted rather than start signal SPX as shown in drawing 9 , it 
will precede with the timing by which a picture signal is sampled, the precharge circuit 201 will be.in 
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switch-on, and the precharge signal NRS supplied through the precharge signal line 204 is supplied to 
each data line 35. A precharge signal is a signal set as proper potential level, and by such a precharge 
signal's preceding with supply to the data line 35 of a picture signal, and writing it in the data line 35 
concerned, in case it writes a picture signal in the data line 35 concerned, it can lessen the required 
amount of charges notably. Moreover, even when a picture signal is supplied to the data line 35 at a high 
rate, the potential level of each data line 35 is stabilized, and reduction of the Rhine unevenness on the 
display screen and improvement in a contrast ratio can be aimed at. 

[0078] Moreover, although the electrical-potential-difference polarity of a picture signal is reversed with 
this operation gestalt for every predetermined period, such as 1 horizontal-scanning period (one frame) 
or the 1 field (for example, two frames), in order to carry out the alternating current drive of the liquid 
crystal Before each picture signal is supplied to TFT30, as mentioned above, to each data line 35 Since 
it is preferably equivalent to the picture signal of middle gradation level and the same polar precharge 
signal as this picture signal is supplied, the load at the time of writing in a picture signal is mitigated, and 
the potential level of the data line 35 is [ ** / according to / the potential level impressed to last time ] 
stable. For this reason, this picture signal can be supplied with the potential stabilized in each data line 
35. 

[0079] Especially, as mentioned above with this operation gestalt, in order to write a precharge signal in 
line sequential to the data line 35, it is effective when driving a liquid crystal panel with a high-speed 
display mode. Drawing 10 is a timing chart which shows the timing of precharge of this operation gestalt. 
In a configuration of performing the polarity of a picture signal for every 1 horizontal-scanning period, it 
is within a horizontal blanking interval and it is necessary to output the precharge period setting pulse 
signal NRG at the period t after polar reversal of a picture signal is completed until start signal SPX 
starts. Although this one horizontal blanking interval changes with display modes as shown in drawing 
U , for example, influenced by the vertical frequency in display modes, such as VGA or SVGA, 
supposing it is about 60 HZ(s), one horizontal blanking interval is about 6.4microsec. Thus, when one 
horizontal blanking interval was long enough, about 3.9microsec extent reservation could be carried out 
as for example, a precharge period, and sufficient precharge was able to be performed even if it was the 
method which precharges by the precharge period setting pulse signal NRG bundling up to all the data 
lines during a high-level period (namely, tNR of drawing 9 ). However, for example with display modes, 
such as XGA or EWS, the horizontal blanking interval was as short as 4.1microsec or 3.8microsec extent, 
if it was in XGA mode as a precharge period and was in about 1.6microsec and EWS mode, it was 

extremely as short as about 1.3microsec, and precharge sufficient by precharge method. like before put 
in block was not able to be performed. If it was in EWS mode especially, since the horizontal number of 
pixels was 1280 pieces, precharge for at least 1280 steps needed to be put in block, and needed to be 
performed, but when the drive capacity of TFT of a precharge circuit and the time constant of the data 
line were taken into consideration, it was not fully able to precharge by the precharge period more than 
LOmicrosec being required. 

[0080] On the other hand, in this operation gestalt, as mentioned above, in order to precharge to line 
sequential to the data line, the load at the time of precharge is data-line 1 duty, and even if it 
precharges several collectively, there will be little capacity of the data line used as a load remarkably 
compared with the former. For example, the capacity for several data lines is about 20pF, and supposing 
the on resistance of TFT of a precharge circuit is 1kohm. Imicrosec extent is enough as the precharge 
period tNR shown in drawing 10 . It follows, With this operation gestalt, even when a high-speed display 
mode like EWS mode as a display mode is adopted, sufficient precharge can be performed. 
[0081] With this operation gestalt, as shown in drawing 10 , Period tm is established from the 
termination of a precharge period to the standup of start signal SPX. This period tm can be freely set up 
by controlling the signal of NRG or SPX from the outside in consideration of problems, such as signal 
delay. 

[0082] This invention does the extremely excellent effectiveness so, because the configuration of a shift 
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register was considered as the configuration simple as mentioned above. Since the configuration of a 
shift register is simple, it becomes unnecessary to be able to make the occupancy area small, and to be 
also fully able to secure the area which arranges a precharge circuit, consequently to make size of TFT 
extremely small. And since the load at the time of precharge is also small as mentioned above, even if 
display modes are high-speed display modes, such as EWS mode, precharge sufficient in the precharge 
period of Imicrosec extent can be performed. Furthermore, since the period tm from completion of a 
precharge period to the standup of the start signal for picture signals is fully securable, a picture signal 
can be written in appropriately. 

[0083] The drive circuit 401 for precharge is formed with the drive circuit 501 for picture signals in the 
data drive circuit 101, and as shown in drawing 1 , since it has composition which communalized the 
signal-line pattern of a clock signal CLX and the reversal signal CLXINV in the drive circuit 501 for 
picture signals, and the drive circuit for precharge, even when the miniaturization of liquid-crystal 
equipment is attained, in this operation gestalt, the driving gear equipped with the shift register for 
precharge can form further. 

[0084] Moreover, since the shift register of a simple configuration as indicated to drawing 6 was adopted 
according to this operation gestalt, if it constitutes further so that the signal-line pattern of a clock 
signal CLX and the reversal signal CLXINV may be prepared in the interstitial segment of both shift 
registers, it is possible [ it is possible to put side by side the shift register for precharge and the shift 
register for picture signals to a small field, and ] to keep small the occupancy area of a data-line drive 
circuit. 

[0085] In addition, although there is a limitation in enlarging TFT size of a precharge circuit also in this 
operation gestalt, as shown in drawing 10 , even if one horizontal blanking interval is short, it will be 
possible [ as mentioned above, in order to perform precharge by line sequential, the load of the capacity 
of the data line at the time of precharge is small, and ] to perform precharge sufficient in a short 
precharge period. That is, if it is within the period t1 shown in drawing 10 , the precharge period setting 
pulse signal NRG can be outputted at any time. Therefore, when TFT size cannot be enlarged, or when 
[ since pulse width tNR of the precharge period setting pulse signal NRG can be lengthened to some 
extent, ] on resistance cannot fully be lowered, fully securing the period tm to the standup of start 
signal SPX by bringing forward the output initiation timing of the precharge period setting pulse signal 
NRG, it is possible to be [ of sufficient precharge and a proper picture signal ] writing and for it to be 
further compatible in the miniaturization of liquid crystal equipment. 

[0086] (Gestalt of operation of the 2nd of a drive circuit) Next, the 2nd operation gestalt of the drive 
circuit of this invention is explained based on drawing 1 2 thru/or drawing 16 . In addition, the same sign 
is given to a common part with the 1st operation gestalt, and explanation is omitted. 
[0087] As this operation gestalt is shown in drawing 13 as a shift register of the drive circuit 401 for 
precharge signals shown in drawing 12 , and the drive circuit 501 for picture signals, the place which 
used the bidirection shift register differs from the 1st operation gestalt. Although shift registers 402 and 
502 are shown in drawing 13 , these shift registers are the so-called bidirection shift registers 
switchable when functioning as a shift register shifted from A in the direction of B, and when functioning 
as a shift register shifted from B in the direction of A. 

[0088] As shown in drawing 13 , a bidirection shift register constitutes all shift registers from a clocked 
inverter, and connects the clocked inverter for direction-of-transfer control to the clocked inverter of 
the signal taking-in section and the clocked inverter of the feedback section, and a serial. It is 
constituted so that DXINV which are the direction-of-transfer control signal DX and this reversal signal 
may be inputted into the gate terminal of the clocked inverter for this direction-of-transfer control, and 
when the direction-ofH:ransfer control signal DX is high-level, a transfer of a signal is performed in the 
direction of A in drawing 13 to B, and when the reversal signal DXINV is high-level, a transfer of a signal 
is performed in the direction of A from B. 

[0089] Fundamental actuation of a bidirection shift register is the same as that of the shift register of 
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the 1st operation gestalt, and when a transfer of a signal is performed in the direction of A in drawing 13 
to B, as shown in drawing 1 4 , supply of a driving signal is performed in the direction of [ from the 
switching element NR1 of the precharge circuit 201 ] NRn, or the direction of [from the switching 
element SH1 of a sampling circuit 301 ] SHn one by one. 

[0090] On the other hand, when a transfer of a signal is performed in the direction of B in drawing 13 to 
A, as shown in drawing 1 5 , supply of a driving signal is performed in the direction of [ from the switching 
element NRn of the precharge circuit 201 ] NR1, or the direction of [ from the switching element SHn of 
a sampling circuit 301 ] SH1 one by one. 

[0091] Since it constituted in this operation gestalt so that the direction-of-transfer control signal DX 
and the reversal signal DXINV might be common-use-ized with both bidirection shift registers although 
leading about of the pattern of the direction-of-transfer control signal DX and the reversal signal DXINV 
was further needed compared with the case of the 1st operation gestalt when it considered as a 
configuration equipped with a bidirection shift register, the occupancy area of 101 of a data-line drive 
circuit can be stopped small. Moreover, it is enabling the writing of sufficient precharge and a proper 
picture signal, the configuration of the bidirection shift register itself as well as the 1st operation gestalt 
realizing the miniaturization of liquid crystal equipment, since it is simple, as shown in drawing 1 3 . [ as 
well as the 1st operation gestalt ] 

[0092] Moreover, when using a liquid crystal panel as a light valve of a liquid crystal projector by using 
the above bidirection shift registers also for the scanning-line drive circuit 104, the double plate method 
which uses three liquid crystal panels (that is, the color filter is not formed) without a color according to 
RGB can be adopted, the display screen is made bright, and high-definition image quality is acquired. 
According to this double plate method, after. 3 colored light by which light modulation was separately 
carried out with the liquid crystal panel of three sheets is compounded by one incident light with prism 
or a dichroic mirror, it is projected on it on a screen. Thus, if it compounds by prism etc., as shown in 
drawing 1 6 , compared with R light and B light which are reflected by prism 502 after the modulation by 
the light valves 500R, 500G, and 500B of three sheets for RGB, G light will not be reflected by prism 
5002. That is, the count of reversal of light decreases about G light only once. Even if this phenomenon 
constitutes optical system instead of G light, of course so that R light or B light may not be reflected by 
prism, it is the same, and when a dichroic mirror etc. is used and 3 colored light is compounded further, 
it happens similarly. Therefore, in such a case, ************ need produces the picture signal about G 
light right and left in a certain form. -. 

[0093] then — if the -liquid crystal panel equipped with a bidirection shift register like this operation 
gestalt is used — a picture signal — right and left — ************ — things are made and the liquid 
crystal projector of the above double plate methods can be constituted. 

[0094] Moreover, although there is a veneer method which uses only one liquid crystal panel (that is, the 
color filter was formed in the opposite substrate) of coloring in the liquid crystal projector equipped with 
said light valve if the liquid crystal panel of this operation gestalt is used — a picture signal — vertically 
and horizontally — ************ — things being made and also as a type every [ which installs 
ordinarily in a floor the liquid crystal projector of such a veneer method, or the liquid crystal projector of 
a double plate method mentioned above ] floor. It can constitute usable also as a ****** type which 
attaches in reverse and is installed in head lining, moreover, the liquid crystal display monitor which is 
liquid crystal equipment of a veneer method like the liquid crystal display monitor of a pocket mold video 
camera — a users photography posture — responding — for example, a flexible joint — the supporting 
point — **** repetition ****** — things are able to be made to be made. 

[0095] (Gestalt of operation of the 3rd of a drive circuit) Next, the 3rd operation gestalt of the drive 
circuit of this invention is explained based on drawing 17 thru/or drawing 19 . In addition, the same sign 
is given to a common part with the 1st operation gestalt or the 2nd operation gestalt, and explanation is 
omitted. 

[0096] The place where this operation gestalt constituted the direction-of-transfer control section of a 
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bidirection shift register from a transmission gate 160 instead of a clocked inverter as shown in drawing 
17 differs from the 2nd operation gestalt. 

[0097] The signal taking-in section and the feedback section in which the direction-of-transfer control 
section to which a direction of transfer is fixed according to the direction-ofHransfer control signal DX 
and the reversal signal DXINV consists of transmission gates 160, and the bidirection shift register 
shown in drawing 17 incorporates a signal based on a clock signal CLX and the reversal signal CLXINV 
are constituted by the clocked inverter 130,131. 

[0098] A transmission gate 160 is expressed with the notation shown in drawing 19 (a), and has circuitry 
of drawing 1 9 (b). Since the N channel mold TFT and the P channel mold TFT will be to coincidence in 
switch-on according to the potential difference of the direction control signal DX impressed to a gate 
electrode or a clock signal CLX, and the transfer signal impressed to the input lateral electrode or 
output side electrode of a transfer signal, a transmission gate 160 does not need supply of a positive 
supply VDD and a negative supply VSS like a clocked inverter. Therefore, spacing of each stage where it 
becomes unnecessary to take about these power-source Bataan in, and a bidirection shift register 
adjoins can be narrowed compared with the case of the 2nd operation gestalt, and much more 
miniaturization of liquid crystal equipment is possible. 

[0099] Moreover, as shown in drawing 18 , all or a part may consist of transmission gates 160 for the 
direction-o1H:ransfer control signal taking-in section and the feedback section of a bidirection shift 
register. Thus, if constituted, it is possible to miniaturize liquid crystal equipment further. In addition, all 
or a part of direction-of-transfer control signal taking-in section of a bidirection shift register and 
feedback section may consist of a P channel mold TFT or a piece channel mold TFT called the N 
channel mold TFT instead of a transmission gate. If such a configuration is taken, integration of a 
circumference circuit can be attained further and a still smaller liquid crystal panel can be realized. 
[0100] (Gestalt of operation of the 4th of a drive circuit) Next, the 4th operation gestalt of the drive 
circuit of this invention is explained based on drawing 20 and drawing 21 . In addition, the same sign is 
given to the 1st operation form or a common part with the 2nd operation gestalt, and explanation is 
omitted. 

[0101] This operation gestalt differs from each operation gestalt which the place constituted so that 
two or more switching elements of a precharge circuit and a sampling circuit might be driven with one 
drive signal line mentioned above. 

[0102] As shown in drawing 20 , to one precharge circuit drive signal line 206 and sampling circuit drive 
signal line 306, this operation gestalt connects two or more switching elements, and as shown in drawing 
21 , it sets the write-in timing of a precharge signal to several data lines as coincidence. Therefore, 
although precharge will be performed at once to several data lines, the load at the time of one-time 
precharge is small, and can perform sufficient precharge in a short precharge period. 
[0103] Moreover, since it can be made larger than each operation gestalt which mentioned above the 
area of each stage of the shift register of the drive circuit 401 for precharge signals, and the drive 
circuit 501 for picture signals since a drive signal line can be decreased, easy-ization of a pattern design 
can be attained. 

[0104] Moreover, if it constitutes so that the switching devices NR1-NR3 of the precharge circuit 201 
connected to the data line 35 of S1-S3, for example and the switching-devices SH1-SH3 of a sampling 
circuit 301 may be driven to coincidence according to the gestalt of this example, it will become possible 
to reduce the frequency of the shift register which constitutes the drive circuit 401 for precharge 
signals, and the drive circuit 501 for picture signals to one third, and the load of an external control 
circuit will be mitigated. Moreover, if the drive frequency of a shift register is reduced, it can develop the 
life of TFT which constitutes a shift register, and it not only can make the consumed electric current 
small, but can offer a reliable liquid crystal panel. 

[0105] As mentioned above, although the operation gestalt of a drive circuit was explained, respectively, 
the drive circuit for precharge signals of a data-line drive circuit and the drive circuit for picture signals, 
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a precharge circuit, a sampling circuit, or a scanning-line drive circuit can form TFT of a complementary 
type with the respectively almost same film formation process as TFT30 of a pixel field, and is 
advantageous on manufacture. 

[0106] In addition, although the case where the external control circuit which outputs a clock signal or a 
picture signal was established in the exterior of liquid crystal equipment to a data-line drive circuit and a 
scanning-line drive circuit was explained, this invention is not restricted to this and you may make it 
prepare the control circuit concerned in liquid crystal equipment in each operation gestalt mentioned 
above. 

[0107] Moreover, since the precharge circuit 201 was established in the data-line drive circuit 101 side, 
you may make it establish an inspection circuit in the field A of the opposite side on both sides of the 
data line 35, in each operation gestalt explained above, as shown in drawing 2 . 

[0108] Moreover, according to the exception of modes of operation, such as for example, TN (Twisted 
Nematic) mode, STN (super TN) mode, and D-STN (double-STN) mode, and the no MARI White mode / 
NOMA reeve rack mode, a polarization film, a phase contrast film, a polarizing plate, etc. are arranged in 
a predetermined direction at the side in which the incident light of the side in which the incident light of 
the opposite substrate 2 of the liquid crystal equipment of each operation gestalt mentioned above 
carries out incidence, and the TFT array substrate 1 carries out outgoing radiation, respectively. 
[0109] Since the liquid crystal panel 10 explained above is applied to an electrochromatic display 
projector, three liquid crystal panels 10 will be used as a light valve for RGB, respectively, and incidence 
of the light of each color decomposed through the dichroic mirror for RGB color separation, respectively 
will be carried out to each panel as incident light, respectively. Therefore, with the gestalt of each 
operation, the color filter is not prepared in the opposite substrate 2. However, the color filter of RGB 
may be formed in the predetermined field which counters the pixel electrode 1 1 with which the 
protection-from-light layer 23 is not formed in the liquid crystal panel 10 on the opposite substrate 2 
with the protective coat. If it does in this way, the liquid crystal panel of the gestalt of this operation is 
applicable to electrochromatic display equipments, such as electrochromatic display television of direct 
viewing types other than a liquid crystal projector, or a reflective mold. 

[0110] Moreover, the poly-Si TFT of a forward stagger mold or a coplanar mold is sufficient as the 
switching element of a liquid crystal panel 10, and the gestalt of this operation is effective also to TFT 
of other formats, such as TFT of a reverse stagger mold, and an amorphous silicon. 

[0111] Furthermore, in a liquid crystal panel 10, although the liquid crystal layer 50 was constituted from 
a pneumatic liquid crystal as an example, if the polymer dispersed liquid crystal which distributed liquid 
crystal as a minute grain in the macromolecule is used, the above-mentioned polarization film, a 
polarizing plate, etc. will become unnecessary in the orientation film and a list, and the advantage of a 
raise in the brightness of a liquid crystal panel or low-power-izing by efficiency for light utilization 
increasing will be acquired. Furthermore, when applying a liquid crystal panel 10 to high-reflective-liquid- 
crystal equipment by constituting the pixel electrode 1 1 from a metal membrane with high reflection 
factors, such as aluminum, SH (super HOMEOTORO pick) mold liquid crystal with which perpendicular 
orientation of the liquid crystal molecule was mostly carried out in the state of no electrical-potential- 
difference impressing may be used. Furthermore, although the common electrode 21 is provided in the 
opposite substrate 2 side in the liquid crystal panel 10 again so that perpendicular electric field (vertical 
electric field) may be impressed to the liquid crystal layer 50 What (that is, the electrode for horizontal 
electric-field generating is prepared in the TFT array substrate 1 side, without preparing the electrode 
for vertical electric-field generating in the opposite substrate 2 side) the pixel electrode 11 is 
constituted also for from an electrode for horizontal electric-field generating of a pair, respectively so 
that electric field (horizontal electric field) parallel to the liquid crystal layer 50 may be impressed is 
possible. Thus, if horizontal electric field are used, it is advantageous when extending an angle of 
visibility rather than the case where vertical electric field are used. In addition, it is possible to apply the 
gestalt of this operation to various kinds of liquid crystal ingredients (liquid crystal phase), a mode of 
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operation, a liquid crystal array, the drive approach, etc. 

[0112] In addition, you may make it connect electrically and mechanically the data-line drive circuit 101 
and the scanning-line drive circuit 104 to LSI for a drive mounted on TAB (tape automated bonding 
substrate) instead of preparing on the TFT array substrate 1 through the anisotropy electric conduction 
film prepared in the periphery of the TFT array substrate 1. 

[01 13] Furthermore, the protection-from-light layer which consists of a refractory metal may be 
prepared also in the location (namely, under TFT30) which counters on the TFT array substrate 1 at 
TFT30 again as indicated by JP,9-127497,A, JP,3-5261 1,B, JP,3-125123,A, JP,8-171 101 A etc. in the 
gestalt of the above operation. Thus, if a protection-fronrHight layer is prepared also in the TFT30 
bottom, it can prevent that the return light from the TFT array substrate 1 side etc. carries out 
incidence to TFT30. 

[01 14] (Electronic equipment) Next, the gestalt of operation of electronic equipment equipped with the 
liquid crystal equipment 200 explained to the detail above is explained with reference to drawing 25 from 
drawing 22 . 

[0115] The outline configuration of the electronic equipment which equipped drawing 22 with liquid 
crystal equipment 200 in this way is shown first. 

[01 16] In drawing 22 , electronic equipment is constituted in preparation for the display drive circuit 
1004 including the source 1000 of a display information output, the external display information 
processing circuit 1002 mentioned above, the above-mentioned scanning-line drive circuit 104, and the 
data-line drive circuit 101, a liquid crystal panel 10, and clock generation circuit 1008 list in the power 
circuit 1010. The source 1000 of a display information output is constituted including the tuning circuit 
which aligns and outputs memory, such as ROM (Read Only Memory), RAM (Random Access Memory), 
and an optical disk unit, and a TV signal, and outputs display information, such as a picture signal of a 
predetermined format, to the display information processing circuit 1002 based on the clock signal from 
the clock generation circuit 1008. The display information processing circuit 1002 is constituted 
including various well-known processing circuits, such as magnification and a polarity-reversals circuit, a 
phase expansion circuit, a rotation circuit, a gamma correction circuit, and a clamping circuit, carries out 
sequential generation of the digital signal from the display information inputted based on the clock signal 
from the clock generation circuit 1008, and outputs it to the display drive circuit 1004 with a clock signal 
CLK. The display drive circuit 1004 drives a liquid crystal panel 10 by the above-mentioned drive 
approach the scanning-line drive circuit 104 and the data-line drive circuit 101. A power circuit 1010 
supplies a predetermined power source to each above-mentioned circuit. In addition, on the TFT array 
substrate which constitutes a liquid crystal panel 10, the display drive circuit 1004 may be carried and, 
in addition to this, the display information processing circuit 1002 may be carried. 

[0117] The equipment equipped with the video TEBU recorder of the personal computer corresponding 
to multimedia (PC) and engineering workstation (EWS) which are shown in the liquid crystal projector 
shown in drawing 23 and drawing 24 or a cellular phone, a word processor, television, a viewfinder mold, 
or a monitor direct viewing type, an electronic notebook, an electronic calculator, car navigation 
equipment, the POS terminal, and the touch panel as electronic equipment of such a configuration can 
be mentioned. 

[0118] Next, the example of the electronic equipment constituted in this way from drawing 23 by 
drawing 25 is shown, respectively. In drawing 23 , an example slack liquid crystal projector 1100 of 
electronic equipment is a liquid crystal projector of a projection mold, is equipped with the light source 
1110, dichroic mirrors 1113 and 1114, the reflective mirrors 1115, 1116, and 1117, the incidence lens 
1118, a relay lens 1119 and the outgoing radiation lens 1120, the liquid crystal light valves 1122, 1123, 
and 1124, the cross dichroic prism 1125, and a projector lens 1126, and is constituted. The liquid crystal 
light valves 1122, 1123, and 1124 prepare three liquid crystal modules with which the drive circuit 1004 
mentioned above contains the liquid crystal panel 10 carried on the TFT array substrate, and they are 
used for them as a liquid crystal light valve, respectively. Moreover, the light source 1110 consists of a 
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reflector 1112 which reflects the light of the lamps 1111, such as metal halide, and a lamp 1111. 
[0119] In the liquid crystal projector 1100 constituted as mentioned above, the dichroic mirror 1113 of 
blue glow and green light reflection reflects blue glow and green light while making the red light of the 
white light bundles from the light source 1110 penetrate. It is reflected by the reflective mirror 1 1 17 and 
incidence of the transmitted red light is carried out to the liquid crystal light valve 1122 for red light. On 
the other hand, among the colored light reflected with the dichroic mirror 1113, it is reflected by the 
dichroic mirror 1 1 1 4 of green light reflection, and incidence of the green light is carried out to the liquid 
crystal light valve 1123 for green light. Moreover, blue glow also penetrates the 2nd dichroic mirror 1114. 
In order to prevent the optical loss by the long optical path to blue glow, the light guide means 1121 
which consists of a relay lens system containing the incidence lens 1118, a relay lens 1119, and the 
outgoing radiation lens 1120 is established, and incidence of the blue glow is carried out to the liquid 
crystal light valve 1 124 for blue glow through this. Incidence of the three colored light modulated with 
each light valve is carried out to the cross dichroic prism 1 125. As for this prism, the dielectric 
multilayers in which four rectangular prisms reflect the dielectric multilayers which are stuck and reflect 
red sunset in that inside, and a blue light are formed in the shape of a cross joint. Three colored light is 
compounded by these dielectric multilayers, and the light showing a color picture is formed. With the 
projector lens 1126 which is an incident light study system, it is projected on the compounded light on a 
screen 1127, and an image is expanded and it is displayed. 

[0120] In drawing 24 , the personal computer 1200 of other example slack laptop types of electronic 
equipment has the liquid crystal display 1206 with which it had the liquid crystal panel 10 mentioned 
above in the top covering case, and the body section 1204 into which the keyboard 1202 was built while 
holding CPU, memory, a modem, etc. 

[0121] Moreover, as shown in drawing 25 , liquid crystal is enclosed between two transparence 
substrates 1304a and 1304b. It has the substrate 1304 for liquid crystal equipments which carried the 
drive circuit 1004 mentioned above on the TFT array substrate. To one side of two transparence 
substrates 1304a and 1304b which constitute the substrate 1304 for liquid crystal equipments 
concerned TCP (Tape Carrier Packaged 320 which mounted the IC chip 1324 in polyimide TEBU 1322 in 
which the metaled electric conduction film was formed can be connected, and it can also be produced, 
sold and used as liquid crystal equipment for electronic equipment which is elegance a part. 
[0122] As mentioned above, equipment equipped with the video tape recorder of a liquid crystal 
television, a view finder mold, or a monitor direct viewing type, the car navigation equipment, the 
electronic notebook, the calculator, the word processor, the workstation, the cellular phonb, the TV- 
phone, POS terminal, and touch panel other than electronic equipment which were explained with 
reference to drawing 25 from drawing 23 etc. is mentioned as an example of the electronic equipment 
shown in drawing 21 . 

[0123] In addition, this invention is not limited to the above-mentioned example, and deformation 
implementation various by within the limits of the summary of this invention is possible for it. For 
example, this invention is applicable not only to what is applied to the drive of various kinds of above- 
mentioned liquid crystal panels but electroluminescence and plasma display 1 equipment. 
[0124] According to the gestalt of this operation, the load of the source of a signal of a picture signal is 
remarkably mitigated by sufficient precharge function small, and various kinds of electronic equipment 
equipped with the possible liquid crystal equipment 200 of the stable image display can be realized. 
[0125] 

[Effect of the Invention] As explained above, according to the driving gear of the electro-optic device of 
this invention, not only the driving signal over a sampling circuit but the driving signal over a precharge 
circuit is outputted line sequential to every data-line group which every data line and plurality adjoin 
with a shift register, and it is prepared in the data-line drive circuit as a simple configuration also about 
which shift register. Moreover, since it constituted so that a clock signal might be supplied from a clock 
signal supply line common to the shift register for sampling circuits, and the shift register for precharge 
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circuits, the occupancy area of the clock signal supply line on the substrate of a shift register can be 
decreased with a simple configuration by shortening of the write-in period of a precharge signal that it 
can respond to a high-speed display mode, and the drive circuit of an electro-optic device can be 
miniaturized. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are block diagrams formed on the TFT array substrate in the gestalt of operation of 

the 1st of liquid crystal equipment, such as various wiring and a circumference circuit. 

[Drawing 2] It is the top view showing the whole liquid crystal equipment configuration of drawing 1 . 

[Drawing 3] It is the sectional view showing the whole liquid crystal equipment configuration of drawing 

1. 

[Drawing 4] It is the circuit diagram of TFT which constitutes the precharge circuit established in liquid 
crystal equipment. 

[Drawing 5] It is the circuit diagram of TFT which constitutes the sampling circuit established in liquid 
crystal equipment. 

[Drawing 6] It is the circuit diagram of a sampling circuit at the data-line drive circuit and precharge 
circuit list in liquid crystal equipment of drawing 1 . 

[Drawing 7] It is the circuit diagram of the circuit of each stage of the shift register which constitutes 
the data-line drive circuit of drawing 6 . 

[Drawing 8] Drawing showing the circuit notation of the clocked inverter which constitutes the circuit of 
drawing 7 , and (b) are the circuit diagrams showing the circuitry of the clocked inverter of (a). 
[Drawing 9] It is the timing chart which shows actuation of a sampling circuit to the data-line drive 
circuit and precharge circuit list in liquid crystal equipment of drawing 1 . 

[Drawing 10] It is the timing chart which shows the timing of the precharge in the liquid crystal 
equipment of drawing 1 . 

[Drawing 11] It is drawing showing the relation between various display modes, one horizontal blanking 
interval, and a precharge period. 

[Drawing 12] They are block diagrams formed on the TFT array substrate in the gestalt of operation of 
the 2nd of liquid crystal equipment, such as various wiring and a circumference circuit. 
[Drawing 13] It is the circuit diagram of a sampling circuit at the data-line . drive circuit and precharge 
circuit list in liquid crystal equipment of drawing 1 2 . 

[Drawing 14] In the liquid crystal equipment of drawing 12 , it is the timing chart which shows actuation 
of a sampling circuit to a data-line drive circuit and a precharge circuit list when a direction control 
signal is high-level. 

[Drawing 15] In the liquid crystal equipment of drawing 12 , it is the timing chart which shows actuation 
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of a sampling circuit to a data-line drive circuit and a precharge circuit list when the reversal signal of a 
direction control signal is high-level. 

[Drawing 16] It is the conceptual diagram showing the prism optical system which compounds 3 colored 
tight of RGB of the liquid crystal projector using the liquid crystal equipment of drawing 12 . 
[Drawing 17] It is the circuit diagram showing the configuration of the shift register in the gestalt of 
operation of the 3rd of liquid crystal equipment. 

[Drawing 18] It is the circuit diagram showing other configurations of the shift register in the gestalt of 
operation of the 3rd of liquid crystal equipment. 

[Drawing 19] Drawing showing the circuit notation of the transmission gate where (a) constitutes the 
shift register of drawing 17 or drawing 18 , and (b) are the circuit diagrams showing the circuitry of the 
transmission gate of (a). 

fDrawing 20] They are block diagrams formed on the TFT array substrate in the gestalt of operation of 
the 4th of liquid crystal equipment, such as various wiring and a circumference circuit. 
[Drawing 21] In the liquid crystal equipment of drawing 20 , it is the timing chart which shows actuation 
of a sampling circuit to a data-line drive circuit and a precharge circuit list when the reversal signal of a 
direction control signal is high-level. 

[Drawing 22] It is the block diagram showing the outline configuration of the gestalt of operation of the 
electronic equipment by this invention. 

[Drawing 23] It is the sectional view showing the liquid crystal projector as an example of electronic 
equipment. 

[Drawing 24] It is the front view showing the personal computer as other examples of electronic 
equipment. 

[Drawing 25] It is the perspective view showing the liquid crystal equipment using TCP as an example of 
electronic equipment. 
[Description of Notations] 

1 — TFT array substrate 

2 — Opposite substrate 

10 — Liquid crystal panel 

1 1 — Pixel electrode 

21 — Common electrode 

23 — Protection-fromHight layer 

30 — TFT 

31 — Scanning line 
35 — Data line 

50 — Liquid crystal layer 

52 — Sealant 

53 — Circumference abandonment 

101 — Data-line drive circuit 

102 — Mounting terminal 
130 131 — Clocked inverter 
132 — Inverter 

150 — Signal taking-in section 

151 — Signal propagation section 

152 — Feedback section 
160 — Transmission gate 

200 — Liquid crystal equipment 

201 — Precharge circuit 

204 — Precharge signal supply line 

206 — Precharge circuit drive signal line 
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301 — Sampling circuit 

304 — Picture signal supply line 

306 — Sampling circuit drive signal line 

401 — Drive circuit for precharge signals 

402 — Shift register 

403 — Buffer circuit 

501 — Drive circuit for picture signals 

502 — Shift register 

503 — Buffer circuit 



[Translation done.] 
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iwaf- * fticttriBBfeflr-g- &#*&■*- 5 » w-y- yy y 

WIEm 1 h y v>X * t % 2 5/7 S 1-7^ V £ ©IB] f 

'ft 5 i £ £^£:T3«si?fc^3£B©iE»>|51!S 0 

; [§s*« 3 ] ". ifmm Zjs? £ * 2 



(2) 

2 

•7 y * - (D^tt £ SufEx - * & £ <D m 

mh9 >-i?* * ©*»k x <? hub^- ^mzmti-7 y 
mat. ?n??m^\mm^x&m-&fcmm>t><Dm 

£Sr#©^Wt-5|glX^2(D^7 YU*?*9*ffi 

^i--5feSl77l^T*, WIEB 1 h y-7X!?0#g^ 

1 »H > 5 y^;? 1 «iMS**« 

&ffl73i-3i#K* IWE^y^-^— ^EII5fc#U IWE 
<KSfe#l*0-elWB*-2 OWhu^^Ctg^bf 2» 
JK h 9 Sr»a**5 JR 2 IEft«-§-^ffi^m7Ji- 

IWE«2©^7 h Wv?**KJg2iigmM^«#£tb73 L 
[ff*«5] tinE8 1 AO** 2 H/'^ll, 2? 

*Pitto-y7hy^?tfeot, SWBJS i »VJB 2 v 

[st*^6] v Huisf-^y ^^iuKi^y^-^iHi 

[00 0 1] 
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[0 0 0 2] 

[&*©&*#] f££, TFTfllKiST^'fT'vh 
*$i©#££K#^1-5#ic©iiillim4ia 5 TFT7W 

[0 0 0 3] Cl*L6>©Jilj2lE]Sg©5 *>s t^D^i 

ffi*Mc«>ai£d>g>. TFT^fcrn^cS-awJiSEgSS: 
TF T7 KJWlKRttS E i t?Ttf *»5. 
[0 0 0 4] Sfc, t/y^-Y—^EUStt, zi^hvxh 

(MMI £ttifS-r 5 ^ 1 k -t 9 . WflMI *Sr 

0E@ttSr 1 7K s P*j6fflraS»-^bX«.fbi-5B»fSS 1 H 
R»IHKi**lc*sv.^-c 1 *¥*rS***JHM*fl© 1 * 

[ 0 0 0 5 ] ft*»±; ^©.fcSfc^y?-'* — $?*rl*¥ 
tab, x-^^©^*^<t57'.y ^■r-v'ff-si-©)!^ 
v?|H]?g©T F T©B»*WO-«*«:#It UT; -WIE 1 * 
<ttl. 0 m s e c«±©ffil:loty!lft-^ 

[0 0 0 6] Ld»Lft#e>> ^fa^'^-'KOiaift^B'ft:* 5 !!" 

<ft?K i*^*JIIIM#«<fcafc«K 
ft^-^^-^ i^^H-^^-r 5 w t # ft < ft o fc. 
^fc, — g^S^ii^^S^©^^-*^©*^ 
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io [0 0 0 7] W¥7-2 9 5 5 2 0 

f-^— ^«*Sr»*iatf*a*lt***bfc. r©£5ft 

[0008] r©^y^-+-i?ia!5tej:*tff» — 
y^* &tf^-**Hii*-c*>0> ^y 

# , ' * /t , mm. 9 j y» tw— # >&©«#©£ ?&f is & a 

5 5. 
20 [000 9] 

*fcft*Six5«*©;frS;-C»±, 7 B yf L -Tr-v 5 ft^Sr^ 

f Sr#f-^ifett^!) vmialliSi:, .kKHUS 

A* Ufc{f# t El i^ 5 r t ft < 

30 HttflMt.&fto-CV^fc. 

[0 0.1 o] Sfot, ttft/<J^/i'©/J'>Sffl:SrBI?>5 t-t - 

«*s/h* < ftSfc*. ±x&© «t 5 Ri*#K*«Ke[ilK« 

^©ife«: v ^y^^-^f-§-5rx-^i^i-»#^tffc* 
© 7" y ^ - 5?H* t 'h * ft mmxBf& Lft it H(i ft 

/h^<-Br^SSr#ftV\ -' 
40 [0 0H.]o49. 7 p y5 L -y-v 5 lH]!S©TFT©^->' 
<t5Ei ^ s T-# ft < ft 5 ©T% S^TFT 

fcfcttv yy^-y-v'ff^-Sr^^y >-^$-&5fc*© 

ftt>ftv^i^5F^S* 5 feofc„ 
[0 0 1 2]..La>U EW-S^-KfOSSS^-K 

t*5^xf±, i ^.^mmmfsittm^xm^ t ft 5 
so ^-^i^^s^iitp- tjcftti, js^«-§-^^y^+- 
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(4) 

5 

looi3] ifc, f-v7*y i/fstA'X&z/y h£-gr« 
•5 ass t , 7" y ^ -^ft -§•©-?- vt* y V^ao* £ 

ffiWri* «fc 9 < *5 h^o IHJBWSifcofc. 
[0 0 14] *«W«:±iBbfc B8jH j(S *^fct> 
cD-efc 9 % 7"y ^^-^fa-^-Sr^-^ilStvi^li^J-^ 

Kit LT^5„ . ; 20 

[0 0 15] 

y^E&t, HuiE-y-v^y v^ia«»j:«)»«*sr{fc» 

7*y ^ * fclHEf*- * 81 5 *: © © 7* y 

^V-^EJ'iSi:, MIE:/y^*-i;iH]&Kftjp{@-§-£#: 

[0016] »«ft3t^il«©Bftia8SK: J:ix 

fc©, yy^^-^m#Sr©#iitffflKSrM*li$-e:5w 

*^yy^^-^Sr^i«g»c-rst*icV yyf+-v^ 

JHIBJ*ra:#»i:«MM-<&;: MMr«-©S«|&* 

[0017] 7-yf^-^of^^p^o 
iffiN&ffcfci'J: 9 HK****- KfcMJS^Tfgffc 9; 7" y 

wztt&sim^fo 9 . ^ i %.um 2 ©>7 h * ic 

tt*il© * a y * (f ^-tt^ig*^ flT-g-jftHitg $ 50 
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[0 0 18] »*JH2fclB*©«*#*§S«tt; BMMt 

SMfcSftfc*'!' *u!2*^ s^V^S 

fc«8tt3*tfcfB*mtt£ Sr«*.fcm«36^it11©IBIbllI 

-y- wy 'v;/jBiBfc3fc«oTy y ^v-vm^ZM&f 

V^^ i Sr^L. 'HWB« 1 RtJJB 2 v-7> u-^^©FI 
Sr^-T5fc«)©*iii©i7 a y9to'lHMMIk#mMiS*i 

[oo i9] n^2<omn.%^mt<omw\m^^ 
ts; 1 1 RiK-'«c4tof->»fc7 , y 

-^«-§-5r»#iitP^©<t 7yft-^if© 

m 4r<BNr* t5:im So fcT, «i$*^-e - K 
»ffll*T?*>oT t^*^y 9-^-S?Sr-Bj|BK-r« 

yy ^■^-5?«*©'##a'*ii*Ta»feH<feft*©# 

[0 0 2 0] L^t>\ ^lS^2©->7h^? 

^ t m 2 ->7 h l/-7^ t ©Hfc#Jifc£iXfc'#»© ^ a 
s/ ^ «#ttif&i6&J6> fe JH 1 »tf * 2 » 7 h Uv 5 ^ \Z ? n 

mmic$\ # E-r^Kas* < ,ti x W2 © ->7 h ^ 

[0021] 7*y ^^-^«#©s#ii^ra© 
IffiBMIsK: «t 9 Ka»**-rtt»js^r«-c*) 9 , ' * 1 X 

tfJS 2 © 5/7 K Uv?^ ^ fc(i#iicD^ a 'y *flmt£* 

[0022] i«*j®3fa«©l;^7t^B©KlilHJK 

7i ufc^; MiE^ 1 5^7 h i^-v 5 ^ i fcmmir&m 

[ 0 0 2"3] it**3fB«©S^7t#Sfe©KS6lilK^ 

i^tf, 7°y ^^-v7fs-§-tiij^(i-§-tt x ^©^-^ 
j^tc^v>TAHtf 7* y f-'^r -^«*o»* ii^tcWIfe 
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f - 9 tik ©mffi W"<^ Sr^Jt * * 5 o- 
[0 0 2 4] »*«4«E«©«*3t^Ht©W*liaBS 

**«<frf sf-^y >r^@isi:» T^y^-v- >>«-§-© 

312 ©->7 h KJBlAt^JK 2©V-7 h 

U"^ * Id «:*ji© ^ n y Woy^f 

t twism i #flfc*HS1-*<e2&#fii-e» *we» i 

v v 5 * 9 (D&fki* hW, 2 Kit h 7 V v?7. * Sr#il 

[0 0 2 5] 8II#*4 R:e*©*$83te¥ia»©«l&iai& 
A^J LfcJB 2 © v-7 f US?;* * 14, A^J Lfc0 2 (E&MT *° 

^2^»m-§-* 5 ±^$n. i©*2PiMt*tt*2©>> 



5 

[00.2 6] KIT, mmiZlsX, »*fc»2)B««*^ 
&2©V7 h w-v J ^^©#^(cJ;o-C^iS$Hife>ei s fe ; S- 

*oUlA«#i UTU***tv «-7*-^«ifc#^i-«J» 
2»«b5.:'^***«*fci»a$*a. ^ft-J> 
.EBSfc*jy^-Cf±» ^tu6)©^2^h7Vv , ^^©JiR?fe 
cD^jl^«t ?) , 7*y 9-+-^«.#©.tlM&i6«»fettl&*H 
S7*yy^-^«**#7*-^jSiK»U.TlWIH?tefcifcl& 

[o.o 2 r] — mta^Bij^-^ifli^gktt. buI5 
•*2<Eai»*6«*©tiJ*«i6»e>©9f3©!8M^a«^» w 

-^7 kvv?.^^ i w©3? i teafeM*ftflr*K:a<5 

< m 1 fElMf -!§•©£*&£ a*SEO«K:»«^o(BSfeSrlfc!» 
[0 0 2 8] EJLh©J;3fc:, 7* y 

*»4, **iMa*fc7*-^Hfc»#a*ii'*wifc3fc5 
»#a*«fciii*fli-s-©##a^tTt>*u-c*J!>» 7*y 

OWMM&'Ptt < "C«r*» * fcv %rf—<9W<fr>%&. ^ 

57-^i^©^fi^©*#li; -S»-^:T©7-^IS^ 

.ft*- 7°y^^-^tel^©^2#^h7>'v p ^ ; ?©IEKiA 

[0 0 3 0] -«^T©7 ? -^#tC7'y^-ir- 
. 5?flr*Sr»#iitr»*©J:.5K:i- 7°y ^.-v^f 

tw, ry ^*-s^»j^#a*ii«i:*»6M««*©^- 

> [ 0 0 3=1 U La>S^ MIB^ 1 IEIMt^I/fB-2SiMS.- 
f *4rttWr* smi-XVIB 2 ©->7. K^«t. ±56© 
J: 7tc v . fg-g-StiiSBtfs^»SBi:^SaPi:*^1«^^:-- 
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m&Z tiZ * p * (f SrWIE* 1 X ttJB 

xtm 2 hu-^ 9 <d gmmm* <t o -mw/> 

So 

[0 0 3 2] fiJLtoJ: ? »#*4 fc1B*.©«*3t* 

*>o, «3R ise«ta-c^ n y 9 mw*a&te*mir** 1 

[ 0 0 3 3] i«*«5^|B«©«^^e©|gi&IilSS 
[0034] 5 G«.®ttft3fc$3£1t<0Kft[el&K: 

»2©->7 hui?x9K&nzmkjjftfflfflmz s ism 

[0 0 3 5] gt*4<6 fE«©m«,3t#S«©^»)lHl?S 

[0 0 3 6] |f*«6 tC|S«©^7t^iHB©^ibIHlgS- 

£'? fciHfc U-CRtt "bttfeliS 1 IS 2 <D 5/7 h l^* 

\Z&m £ tb5 g 1 lEftfg * t £ 2 j«Btt-»0{K&|ft<O3l 
1 0 J: 4 9 . ■ jg'l X Sf2 ©f7h Vi?* 9 Sr 

^•tfx-^i^iEi&^s^-y-^^y >'^@gs^u 5 ^7*y 



(6) 

/(? 

[00 3 7] 7 fCfE«©«^3t^g©W»lil2S 

ftoi*WMBi*:*rf-'<5 «t 5 •ttnans 2 $a&i»*6{f 

5 ^9*RXf/<Ji<x1&*Mffl1-S rt sr^#m 
[0 0 3 8] Iff jfcJg 7 JcfE«<om^5t#^e©|gift|HlBS 

• fc^y^v-^w-s-ro'iirsa^ft-'^riBKii-***; jejc» 

ranfe*r*-5J:-5fc, ttfiE£2iK^M^fB-§-W(±17JM^ 

[0 0 3 9] it*^8JC|a««0«^3t#^ett > !f*« 

30 #x:fcrtSrife«fc<i:i-?). 

[0 0 4 0] ■W#gC8fcE*©mft3te^«K:J:*Uf, 

[0 04 1] S* 9 ^IE«©m^aii(i, ; t»*3g 8 CD 

[0042] IfjRJS 9 fclEfcwm^WBR: .fcixtf . 

« 5 , KSrSffl Lfc!g^-Ck35#fc7'y ^+ 

--^Srff 5 - t K J: 9 =« ^ K7X>Jk*S|6i±^ ^^®- 

[0043] © «t 5 &«^.&im<DWf#ti:& 

[0 0 4 4] 

so tcs-^v^Ttft^-rs. 
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[0045] m&$im<DMi8.) &-r\ m9w*mm<o 
zmm Lxmmtto, m 1 ft. ^(Use^nife©^^ 

^ItfcO, 0 2ft, TFT 
SS<D{B!l^?>^fc¥Sia-C*3b9. 0 3ft, 

fc-c^-riH2©H-H' KffiSi-eteSo 

[0 0 4 6] @ll:Jo^t> 8£i&a£e 2 0 O ft, #Rft 
:&3S*K, 's- W7^5.^5T.F.T7H'SSl 
=HHjLTV>5o TFTTKIigllWl -^hy** 
^tc^fj- btvfc«fc^®*m@ 1 1 is X^|6]lC^ia 

fc » . Y* ft.K*ifcBB?iJ $ *x T # <9 ifc* * s X;<7 16] K « o T . 
#tf5*ffitSji3 1 i, #f-;?i3 5tI^lSlli' 
tf>P.fl ^ffi"f75 t M ft 5 m&tfMRVft 
&i§itfcl§«\ 7fe£l&3 1 «r^U-C^*^SJi5^« 

O«:i!DTFT3 0J:#»)8SJltv»5. 0*4: 

©fcft(DSSi^-efoS^fti^Sr*4^3 1 fc»oTISI?¥ 

[0 0 4 7] TFT7KI«lJ:tliIt> 1£®:«1r 
{S-§-^5fe ; ffU-C^*il&i-5^y^^-^l2]iig2 0 1 

HlBSlOl-ix ***iUB»iai& 1 0 4 2:*#j&$JvCVv 
[0048] ^^S&ID^ 1 0 4 ft, 02 JC^-f-^^ 

$tv5mas,< **p? o vtm%c l Yst/sefs^c l 

Yinv ffB-§-S PY*ICl<5^T, . 

[0 0 4 9] -r-*j&IE»j[H]gg 1 0 1 ft, T'y^^-v? 
fg-§-ffl&»iIS8g4 0 1 irPHfe{S-§-JBSESJls]8&5 0 1 t*v 

ft, 0 2 ic^-fnisffi^- 102^ L-c^awanaMF • 

LXS.t/g:^m-§-CLXiNV ,^-.hi*spx, 

t/Pf^fS-i-V I D^S^^T, jfe*i»KitllHl% 1 0 4>- 

t LTroii^^V I DSr-y-^y i^fS x 

-*>&3 sfetc-y-^^y >-^iH]^igt!)«-i-S:-y-^7*y x 
^ni^3 o i ic-y-v-yy >-?\Bi&mw>m%rM3 o 6 

[0 0 5 0] -2r, 7 s -y^^-v ; «#ffl^lHl^4 0 1: 
ft, 0 2 fC^-THS^ 1 O 2 Srjl" L.-C^^SiJ^llslK 
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E§5 Q 1. p 

CLXiNV , ^ !i f ^-v?»F^)I^MNR 
dS^x, jfeOMHBiiaKl 0 4K:J:5.l7K s F*a}W 
M©*aEi»3 1 K:»-f53fefi«*oiW6^»T U 1 * 

flHHfc«©BaG) a^rr ufc&fc, yy^-^ft-i-N 

isf«2 o e^r^LT-r-^^s sttK^y^-Y-^ia 
BSIEiMB-S§-$r:/y — i^|all&2 0 1 

[00 5 1] 7°y^-V->?lHl5Sg2 0 1 li, TFT*^i 
3 5*ftC«*.TV^. *f J-f^ifNRlrNRn 

* — $?flHH*2 0 4*^L-CBf^flffi»^y^ + -> : ^ 
y - v'ffi *JB Vftlsltt 4 0 1 ?> 7 s y ^ + - 5*086 

mmm^2 o 6 ^vx^v^-^-^m^mmitm^ 

i^3 5tc*#5i**v5r tJc^c^o ry^^r-^IH 

sg2 o uc^$h-5 y^-^r m&m%t 

[0 0 5 2] fy/D )/>fm%Z 0 1 ft, TFT*>?>i 
3 5fttitTV^. .^yfy^lfSHl~SHn 

oy-^tfillctt, M*«-i-^3 o 4*s««tstu-c*i 

•3, ^-f'>!fV^SHl~SHnOy- 

ft, Wfyyifm&miMBilrMs 0 6iS«i^$tuTI/> 
5o ?*o-C; Bife{g-§-fl3Ki6HIB&5 0 li^t^!)^ 
^lp8fWlf«.3'0 6 Sr^LT-y-VT'y ^E&fEib 
f§ ; -g-^A^$n5)i:, ^Sa5fty®HlfS. (0^.-fri I ) *»feH- 
3 0 4 Srtf- U-Tttl&-SKaiStfeflr*V- 1 D^f- 

[ 0*0. 5 3 ] iSiv 0^1 td*JV^Tftv iM^ft^ 3 0 4ft 

jggBfc»cft^* s *v>is, tf-7 J ^-*^$-&5^'lcftR... 
g B#^r K:«*»^£«.!5c-w i: i» & 3 

< t <>BBiftflr*.offiswi»^«tja«flr#* 3 0 4 
. .g*r tft«5-*"c , b'fcvv 1- - ■-■ 
[ao-wKiirf 7 r y^^-v f ®?S2 0 lo^^yfy 
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^iT-NR l~NRni, i^vy y V^@?g 3 0 1 cD^. 
-Y yfv^f SHl~SHn©KK y®S(±#l:f 

-<?^3 5»^?ij^s^$^T*5»), yy ^+-^ft-§- 

h i ~ s h n (omm^m^m ie<o? -< % i/?x® <o & 

[0055] *Hifew^(c*5^T, yy^^-^iugs 
2 o l Xtffyy!) >?m&3 0 1 fi, 02Stf03IC 

<Q 5 3 £^|t>]-r5'feBK*S^T T F TT W 1 ±fc 

© ± 5 fc'#tofcs:*;h,tf» ^-*m®®mi& i o l 

MEiRffttlsIBS 1 0 4 fi, %£f5 OfcffiLftl^TFTT 

w*k i ©»< tHk^mmu»±k.vttt htix^z. 

fcKltTtllV^ r'0«4*j«Sr«H«:, TFT7W 

sffi i ± t 2 ©« k> 4tt*tnmifiimnz z> tz. 

■V— ^|I]Sg2 O'r^^-'yv^HlKSr-r-^lMBttlEl 
Kio i rticKttxfc&v^itta^S-efcftVN, 

[0 0 5 6] 0 2&tf0 3l::*i^T, TFT7WHR 

(bp*., nmm&m 5o<om^mmt\zx 
mmm^o^^xm^ms o*®m-rz>'s-*n& 

<D-mt LX<Oftfflk&ffimi>*t>t!:Z>i>— />tt5 2*5, 

m2±\zis\?zmmmzm®b i^-Atfs 2 tame 

[0 0 5 7] JiliS AiiO 9 5 3 11, tiHcBBftfepffttK:** 
JSUTffi P fflJjWRlt fcftfcfcfttt©*—;* T F T T U 

• 4 mm i ^xjxfcix^^j'. asEBiffi*^i$^iS3i 

«t EP*>'; Wx.tfTFT7WIIl©^-x|:M 

®<D®m\Z'pt£< 1 1 5 0 0 m m«±S^CDt@5r«fO^ 
«©a63ttta-j|**»'fe»j«SixfcV©-e*>'fe. -"©J: 5ft 

&%&.<amW%M V 5 3 fi, 09x.fi, Cr (^DA) 
•N i (sWa*) ft^©&M#^£Mv\fc;*.^s/* y V 

7* h uv* v \z$tw vtcmmzfy v * ft z<Dtmt*e> 

[00 5 8] 5 2 ©*MR!l©£B«lc:f*, Eiffi*^ 

1 0 2 *SS«t b*VC*5 •? , igffi^Sgl£©£;&© 2 52 

izfQoXjjt^mWbwm 10 4 *swffi*^®«©pfl!l»c: • 

ISltf £>*l/C^3 0 ^w-e, 3&Sj&3 1 ©GJfcilJftPffljB so 
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Icftbft^J: 5ft»£\ jfeffiH^lfitalK 1 0 4 tt, 
i&3 l fc#LTtfro©*teJBiiiL-cfcfti\,'JElc:Hffi* 
■5MP«'©±iaictt, **©E*1'0 5*5S8 , »tb^TV> 

^^lIK2©3-t- SB©'>ft< fctlttFf 
T\ TFT7WSS1 i*tlSllS2i:Or^SIK)S 
il£ t *fc«>©*a*ta»$>J&5*j£ 1 0 6 dSfS'tt fctuT 

mm. 2 *5^^>>-^ 5 2taUTFT7MIilt 

i6 [o o 5 9] (7°yf u -v-v j iH]^o 5 -y->'7 o y 
©i§ i ©ni£©^f®) yy^-^msg2 o is 
tz-y-^yy v^isiK3 o i y^-^sfmi- 

NR 1 ~NR ni/'f yfy^SH l~SHn©I 
fl£«fclSIHMftiMco^TBI 4Xtf'B 5 £#J£. LT^tft 
W-*-<5. W, 04 li, yy^^-v>!Hl^2 0 1©*^ s/ 
fy^lfNR l~NRnSrfl|^i-5=S-a©TFTSr^ 

-f-Ei^EiT^ 9 , ni5(i; -y-vt/y o 1 ©^ 

-Y ^fy^fSHl-SHn^MtS^lOTFT 

20 [0 0 6 0] 14 (l) . KtjW-J: 5fcyy f-^—V^k 

2 0 1O^^^fy^NRl~NRn 
H, Nf^/VlTFT2 0 2 aA^M§Ht{)J:^ 
L, 1214 (2) C/Tt i 5 I; P f t^>VS T F T 2 0 2 

.■b36»e>#J5JE$*tTt>J:V^U 04 (3) K^-tXoiCN 
f- ^ TFTiPft TFT *SM?« (C^igg $ 

HfcffiiiTFT 2 0 2 ci^ifife^llTt iV\ ft, 
04 (1) *>£>04 (3) KfcM^T, 01tC^Lfcyy 
^ Y - v'Seg^itlfg-g-^ 2 0 6^LTA*$W/y 

f-\~ *sm&wm\fe 3 %2 0 6 a, 2 o 6 b fi, y— vm, 

30 EtLT&TFT2 0 2a~2 0 2 cl:A*^ 

<01(C^Lfc7*y ^-^{§-§-#12 0 4Sr^LTA>3 
$H57°y — ^NRSIl, y—^MS.t LT# 
TFT2 0 2 a~2 0 2 ciCA**ii;5. 
[006 1] Nft^lTFTffl2 0 2 a (C^*- K^; 
JEt LTfPJP$H57'y^>-v'0^»m-^2 0 6 a 
Pft^lTFT2 0 2 bic-?— hmS.t LTR] 

. *p$tt57°y^^-i ?\simm®<5*2 o 2 b ttt, ffis 
»csem-g-e*>5. ^o-c, 7'yf t-«2o i *• 
siiTFT2 oi2 cx-fli^-rs^a-fitt, yy^^-- 

40 C?0te^SMS-g-H 2 0 6 *S/>* < t i> 2*si±&m t ft 
"5. rcD#^, fetfTFT2 0'2c©is!CC/yf + 

-v J 0^»m-§-2 oe-a^V^tiosfi** 

T, •■tORtHI*2 0 6 b Sr»^^LTt>Sv\ 
[0 0 6 2 ] 05 (1) \Z7frt£?\zy-^7 f 'Vyymi& 

3 0 1O^^7fy^SHl~SHn 
tt, Nf +^;HTFT 3 0 2 ai^MJHtiJ:^ 
U 0 5 (2) fc^-f-i 5 \Z P^v^MT F T 3 0 2 
b*>?>*^;§tl,Tt,<t^L, 0 5 (3) \Z7ji-rX0\zm 
tSTFT3 0 2-c*»b«fi£^ixTt J:V\ 05 

(1) d>t>05 (3) lr*5V>T, HlKlij*LfcHMMH§- 
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%&.b LT#T FT302a~3 02c l-ATJ £*K ^ 

c< in i ms* Lfcx-^ilM&ieisg i o i 

V^|E|^lg»)fS-§-3 0 6 a,.3 0 6 bft, f- VW&.t 
Lt#TFT3 0 2 a~3 0 2 clCAA^M. 

[oo6 3i -y-y-T-y ^?m&3 o i m&v-c 
t>, .wao^y o ictfriiBWic, n 

^^^/Vi«TFT3 0 2 a hUffii LT^P$tV 

Sif-y^U >if^mSm^r^ 0 6 a t^Pf^r^/H io 
TFT3 0 2bty- hmffit LTfPJP^nS^V^y 
V^lElKiEtlllf-^3 0 6 b ifi, *B2t-RKft-§-Cfe 

. 0 2c T-*^-r5»-^^(i, y-^yy >-^m^mmm^r * 

3 06 a, 3 0 6 bffi<0i^V7°y V^lH]SSIEffi)fB-§-^3 

0 6&'PK< 1 t> 2#«-b&®T-fc3o -y-V^y V^IhI 
KSOirol^lCfc^ti, itliffiilTFT302 

• c<DW.WlX% f'VT'.y >-;/lHlBS^16fB-§-3.0 6, a Sr-f V 
^-*KJ:9£te£-£-C, ^<DBdEff-*§-3 0.6 b£«7l2 

[0 0 6 4] (IM&lElSgWil 1 WllJfecO^fi) IE 
ES|s]g§cD|il 1 COUffi^fSKo^TlSJ 6 ^El 

. m vxmn-tz,. ffi> 0 6 it. m 1 ©IIJ£<9^f£l-*5»7 

• EU 0 8 (a) J±*Hl£^ffi^X-^S^SblH]SSl-*5tt 
.. 5,^ K-<>-^— ^©[HlKfE-^-Srp-r^l, HI8 

(b) ii@8. .(.a) ta bVV/<7r^©[E]^1iJ^; 
fcjjvrilk 0 9fi0 6©^-*i£iIMb@&tt:i3t-7 5#« 

{t^-c*^ ;v^f+- k mi o ft® 6 ©-r — *<isie- 3° 

y^y— K 0 1 1 te^S^— . KK&tfSl tKW 
[0 0:6 5] 3fe-f, x-^i»lgKllsI8S{-o^..T^-t- . 

[0 0 6 6] E]6lc^:i-J; x-^iESfclUES 1 0 

1 Sr«J*-r 5@Hiifi-5§-/l§E»lE]S& 5.0 1 y ^-r - 
v 5 {B^-ffl^W)lH]?S4 o i te, l <n*sy h wv 5 ** 

t h l^** 5 0 2RTfAND\si1&^<£>fcJ& 

fflffl®&*'at£'<-yy7— Iel?§5 0,3 k^tfoU'/y V W" *» 
*?**40 2k mm<oMs$.<Dm 2 (D'yy Y u*?*? t L 
X(r>=yy Y U-^f4 0 25^5-77- W&A 03i 

^A/-c-*^$tv5o ■ .... ■ 
[0067] *mm<DWMx*\-$.. y—fmmm^tko- 
mt \^x<oy ! -9Wmm&'&i o 1 zmf&irzm&m^- 
mmMmtes o \Rxiy.y ^^-^m^mmwsm^A o< 

ltt, miKm1-Xjjfa (P 1, P2\ P3, Pn 
RTJX1 X X2, X3-, XnOif*It5*^) 
fc»iEi-5<Kafe*l«il--C.- ->7 hVv>Af5 0-2,- 4 0 2 
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vamnr&xnk 2 mmm^t vx^y y ^ -^essib 

SMI -i-^JlI^taTJ U ^s/7r-DiJK5 0 3, 4 0 3Sr 
^LTf-^y y^08g3 0 1 Sl^/y ^-^0&&2 
0 1 K&tfeiTZo (. ■••■'. 

[0 0 6 8] ®&<t-§-ffliEft[e]8§5 0 1 K*S<^T 

5 0 3 ^gB^fe CD-T ^-y/Ht #\Z. <fc iPtSWOifllfc 

m<r>^-yyy-m^5 o 3£ftjm-5-.£K«fc9 ; S--y - >' 
:/y v^iHijs^ibw-g-^^-v^offlra^fiffiL^^j; 
5i^^srji^LT-y->'7'y ^^m^igtbm-f-^^ 
u -^y/y v^ees 301 ^w^^-tr.s <fc 5 jcflij* 

[0 0 6 9 ]:Blfem-g-ffiSg»llI8S 5 .0 1,0'>7 h 

5 0 2 tcf±, -y-^y v^m^iEttft-g-^jHSr^^ 
^?ym- M^-r*-r ^v^-e. Mt-f-s 

PX> ^p-y^flr*CLX&t5-t©S*5«»CLXiNV 
^A73$HSt, B«fS-§-ffllE»lH]8S5 0 111, 
MS-^-S PXO/nW^^BJ; 9 t.*V^CD-y:V^:y i^^lal 
gg^Sbm-i-SHSr, -)ji^n'/^§fCLX©^I^ 
il b*T % f- vt* y v^IhISS 301 J; 5 

J^;^i^•cv^s. 

[0 0 70] ..ry.^-^{B-§-ffiMiis&4 0 1 
(D'yy hvi?7^4 o ^ fcfi, T'y ^r- rafcts: 

\z.yy ^^-v'wras^^ft^-NRG^, H^fs-i- 

ffl|gS!)|H]SS5 O 1 <p*Z— hii^rS PXiO t>5fef-A^i 
$H5J;5^|g!£-f-.5o "tl-X. mvpfJ 'Sis?** 

. - htc^-r*^ 5 ^fx-. z.<Dy°» .<f-x-*sm%mfe->< 

C L X-inv^ATJ i > • 7 V ^f-f-ffllgtblHl 

^4 o i 7 s y ^•y-^rrgK^^^-i-NRGco 
• jsfe* n ^m^p.^mm^mh^xy-y ?-^-i?m& 2 - 

. 0 1 M-ffciSg-t-.S it 7 K/< s/,7.7-.-Ih18S4.0 3 Ji'T y^- 

0X0 \Z.mf&£ftX\/ \« „ r r -C. -UK 4 0 

3 S:iii^ft-§-ffllE«)[H]^5 Of 1 S/.7-T -IhIK 5 0 3 
tlUti^ ANp0^©ft'^$iJ^lH]^^iS:*7Tt>«}: 

t) y y ^Y-^BiiS^Sblf^.^^eSr-T'y ^-v- 
...[0 0-7 1] fSSv jfe^^ftlal^lrO^tclo^Tfilgl^ 
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feffft-fStf, !MMn§-JI*Iblili&5 o i bmmtn'yy 

So 

[0 0 7 2] *S7 Y 402, 5 0 2(CO 

[0 0 7 3] 0 6^^i-«t 5t-x •>'7h^7^4 0 
2,5 0 2 ©#Sl± % K-f i: 

J: 5 fc, > D ;y> 1 3 0 SatSfff 

HHRi&tti5'0'£, ^V/<-^ 1 3 -2!6»e>#fig**tSfl| 
■^KJWIJI 5 1i: > -fJ//<-# 1 3 2 3 J: 

5 teSBKSttfc* d - y * K-f >v<— * 13 1 a»&«Wfc$ 

tizmm&i 5 2iA>6j*o» ^#f-f»a©5?f 
i 3 2©m^a5K**ar'f*aoi-«r t-c^ 

1 3 O&tfl 3 1 *'&M.(OV y 5 y^s 

1 5 1 CCM' >'/<-i?f*2lfe^^'5r- K«Ri-S-^S?«s*) 

[0 0 7 4] * d s/^ K-f>v<— 0 8 (a) IZ* 

>«W-«Hi*.-6>*bTV^*. -t Ut, *©|IIg&*»3tH\ 0 
8 (b) Oipl^iotfct), NftWTFTW^ 

ST F T ©y- h HW-KA* SilSffitiS d - l^/vco 

a — W<A^ Pft^lTFT©^- hSg^A^J 

sy^ K-f v^-^SrSIE-f-Si&^lcfi, 0 8 (a) 
-rj;5Jc, N^*/vMTFT©^- ha&m£g^£*u 

[0 0 7 5] **K»«l-Cr±,--^7> 4 0 2, 

5 0 2 <D«-J££, ECh'eft: "5 ftEIggfc: £ U «j£ L fcfc 

M x. fiflS 1 5 0<D? n *r{r-Y4ls*—9 1 
3 OKiJ'n s/^m^-CLXdSA^^tu; fttilffil 52© 
K-Y 1 3 lWa ■'y^«*©R<E«* 

CLX IN vd3A^I$n5^-T-fc'oT, 0 9 »c^i-«t 5 
w^nc^^^S^y 'SttWIStM'**'* 
fs^-N RGi50 7 fcS%i-0(S«>Ai*(S*tR I NKA^J $ 

y^ft-§-CLX©iV±i6 5 «? -C^o y^ K^vX-^ 1 
3 0 \Z X o TWSB^^V^^N R G2S]& 9 ii'^iv ^ V 
* 1 3 2 Sr^LT/M' ^/KOft-^^W^ffi^O 



(10) 

?vy?tB-flrCLXfr3:li>T&Zb y 9 u *t 9 
-fi 3 ooffl^i^^ytf-yy^titiiijs, 

fuiEffl^ff^OUTcDU^/Wi, y-FSfl^nj/ 
^ft-i-C L X©Stem^-C L X INV ^A^J ^Hfc^ a s/ 
* ^m?Si 3 1 fciot'f^W 132© 

A*«K»3S*iX-CV^fc«>, ?Djf^«fCLX«54' 

io ^/vSrM^-TS r. t lefts, ^ Lt> RtefS -^C L X 
invcos:*>t#»), IP*>^d s'^«-§"CLXO**,±jJS 
<9K*s^T, A*(t*» I'NKA*S*ua«-W«*9ii 
**t,3;JS, roD^-C 5; v^le^Tte, 09fd^1-«fc 5 

{g^O U T d» b li> A;fr£ tufc/^/w^ffi-i-N R G i: ID 
CWo^/i/^fll-g-ista* *it5 r. t lefts. 
[0 0 7 6] «ih<D J; 5ft0KSrv'7 h 0 

2, 5 o 2 ^ynw/wno 

20 ir^aj/^ 3 1 ©y— hSftqP-teA^-f-S 

^ b ytm^C L XtStell^C L X INV Sr#gfeicS 
StcAtum^Sr fcfcJ:?> % 09^-TJ; 5 jJ'P-y 
^W-g-C L X<D^JlSBi*oi* Hfe^^VU^fS f- 

v—vm&m&^k vx: ^yft-^NR i~ 

P X§rte^i-5Bj^fB-§-^^16lElK5 0 1 h Uv 5 

^^ 5 0 2a*g>tt&;£;h,Sflr*-t>, h«*S PX 

m«ft#ffi)SS!ili]BS 5 0 1 <l>*y7r— 08S5 0 3 

StC0 91C^:i-J; 5ft-T*— ^/Ht-f-ENB l *fcfiE 
nb 2 koffixt&mm&k bixZo z\<r><< M&% 

ENB 1 t.ttHEN-B'2 <D^</U^mit. tvyt^Q, 
L X cd^^ k Wi Cd^V >l±^t v^/w^ tSS: W Lt^ 5 

^ y f^HISS S H 1 ~ S H n fc#filB icft 5 0 

7*-*1&3 5 raT'lsl^c:iij^m^ 5 Pi«li^c©T F T 3 

[0 0 7 7] 0 9^-r«t5i-. T'y^^-v 5 ^ 

L-Ts /yft-«2 o i*ss»a«tttJit9 % yy 

«^NRS*s, #x-<?«3 5fctfe££J-l3o 7"yft 
so 9, r©«t5ft7°y^A'-v ? (s^-*5 i ii^-g- ro ^_ ;?i ^ 
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[0078] s it.:. xmmxmxte, m&&&tiuaoiir 

afcfcfc. 1 TK^TfeSEfflM fc5V^f±17 

HH^d-^TFT 3 0lc#«iiS$;i"v5ifJi^ ^^3 
5 Sett, b< fi*KPSfpv"<^©Sfit(t-§-^ffiS 

t, KiB*flr*iiBi-«tt©^'y , f -v— ^w** 5 ^* 
xjo?), ^^3 5©ttt^/n4> tsiatsijn^tt 

[0079] «Ot»*-ett, Jh» ufc i 5 tc-r 20 

— Mf-§-S P X&±h±.1) i: 5iZX<DMffl t tc^ 

fc^o ^(Di^mmmmtt, m 1 1 ^i-«t.5 

fcit$ti5i'«l6 OHZfc'ttSi 1*W»«J1BMH: 

■+»fcftv^*fr»!:tt» m^yv^^r-^mmt vxm 

3. 9MsecgS#«t5:tm, /yft-v'. 

J8iyil£:£^/t';*{B-!§-NRG;4S/M' w</i/©#||K| <.-f-t£t> 
*>E)9rotNR) tl:^T©f- ^(C^LT— ffiUT 
• -7 V f- -v - *J £tr 5 ^T'fe o t x y i- * - *s 

%fti±k&XZtc 0 l,£vLfe*Sg>.- 0iRtfXGAfc5 

4. l(isecfc5vH43. 8^ seclliKv ^ 
y ?-*r—*JWmh L-C»4XGA^~ Kt-feoTf±^J 1 . 
6/xsec, EWS^e— Kl-fcoTfiii$ 1 . 3^sec 

"Ctt+^fc^'y 5*fctT 5:i ttT-t&^ofc, 

EWS*- K(-fco TIL Tk^fa©!®*^* 5 1 
2 8 0{@T?fc2>fcft. tt> 1 2 8 0©^©7 P y^- 

©tf TcomW)mfiRTfr-?m<»mm%i : k% 

-at. i. o m s e c wio^y^-^fflP^^s-e- s< 
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[0 0 8 0] rfrfcttU #SQfi#»fc:*s^-CH:, ±3*' 

#-e&<3> (Sfc®c**i:*-C7'y^^— v»§rfrofct L 
Tt, ^i&Sx-^©^*^*^^*^ 

T?fc9x 3/ y 'f'X — i'lfilKWTF T (D^l/H&tfUfi 1 k Q 

fct-tzt, mi oK^-ryy^v-^Mffl tNRfii 
m s e cftg-e+^-efeSo «ot s *nmtmx 

tt, ^^e— Ki LTEWS*-— Kct 5*flKt*^* 
- Kfc«JB Lfc4^e-Cfc+^^y 'v^Y-SMrfT 3 - t 

[008 1] El 1 0 ic^-T i 5 fc* X 

y ^jwnoo»7*>fe^^— HB-S-s p x©&*>± 

«*iBB6<*OfflJHS:#It bTN R G fc£ S P X<0ff 
^•Sr^^fettlH - 5 - t \c X K> g * fc®!JtlTtBT?fc 

[0082] ^^^@fetr®nfc^J*Sr^-f-5<Of4, 

©tt*. T F TOf-f XSr@ffiir/h$ <.■*-.« i«f44 < 
^Ut, ±xE©J;5^^ , y^-v ? ^©A^f^/h 
$^cdt% KdSEWS^e— K^wiaii***— 

K-efcoTt> 1 m s e cSJtO^fflr-^IH^ 

m ©f£T d» 6> Blftft © ^ 9 - h * *> ± *5 

[0083] *HJt»lBK:*JV^-Ct4» B l J-^-t-J: 5 
fc^ x-^SgSJlUSSl 0 1 rtJcl(^fS^-fflSgKilHlS§5 0 
1 h&\z-7})??-ir-i?mmWilB\1&4 0 1 SrKlt, Ht-iB 
^ft.#ffll2K)lHl^5 0 1 fc^y^-^fflWttiatttJs 
^n S /.^m-i"CLXSO'Steft-§-CLXiNV©ft 

[0 0 8 4] #^^ffilCinfi, H6tlE*L 

m-§-C L XS^S^m^e L XiNV^ft-g-^^-^Sr 

4 [0 0 8 5] «^-^Wfc»llfc*IV»T.I>« 7-y^-v 5 
.•■@lttOTFT"9-.'fX«:*:#-<-t-5K:»4lfi***>*3* J » -b 
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v ^ y ^ - swm -e-HMe r y - 5>fcfT 3 fc a* 

IS, no-c^y*-*- $?JMIJIM&''«A'*«*N RGSr 
£i fSoT, TFTiM X£*#< 

9, — hft-§-SPXOict>±*s*).*-e<0»IH tm£ 
+^««Loo 1 T'y^^-^fflra^/NVv^m^N 
RG©/^;*.ipg t NRSrfcSma*<-T5ii:^t±l3fe5 

[0 0 8 61 0£lble|g&©& 2 ©J?i£©^l!g) * 

3tw<z>mW)\3i&<D%2<Dmmm*. mi 27^1211 6 
Km<$^xmm-t-5. fsi<omm&b<D#mnffi 

[oo87i &mw&i&tz* mi 2 
m^mmmm^A 0 iRxm&m^rmmshm&s 0 1 © 

h * i lt, m 1 3 ic^-r «t 5 fc; 3{*T6]tt 

■>7 h n?* srffli^fc t r 1 <ommmw> t m& 

5„ m 1 3 fCf*->7 F- U*S*d> 4 0 2^ 5 0 2 ^S^^tV 
TV">5^ S rttf>©->7 f> l^^imA^B^folCv- 

A*lSlKi/7 ht?>->7 h Wxfb l,XWM-1rZ>W& 

[0 0 8 81 I*«v'7H'^^lt l§]13IC^:-r 
<t 5t£, V7 h Wv'^^Sr^T^o s/^ hW<— 9"C 
1»/&U ft^-StJiSrB©^ n y ^ f<-*Rxm&& 

WMPflW^nVi'' K-f >-/<-*©>>-*- K«Hs-K:B:«oS6 

* 's*t5 jf 3 h-tfc y V ^*(S]*jWb-§-d x 

tfs,^ u-</v©^a-{ctt. Ell 3fc*Slt'5A*»6)B©* 
|p)^ft#©^^ffbK RteflMfrDXiNvasX'T 

[0 0 8 91 M*|6]ttv-7 f \/W.*<r>m*&)tmft 

12, $g 1 ©ni£^©->7 b uv* 9 b mmx& 9 , m 

1 3^*Jlt5AA^B©^l6]— mf-©&i£tfSfT:b;ft,3^ 

-g-icn, mi 4ici/T:-rj; 5»-, 7"y <?t->>\2}&2 0 1 

f4-y-^yVy*|alS3 0 KD^-Tj/f^if SHl^ 
S H n ^©*|6] tlEibft^-Wtt^dSli^tT^tuS,, 
[0 0 9 01 — mi 3»C*Jlt5B^t>A©^(6]-^« 
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yf\-*JW&2 0 1 ©*-T yfy^iWRni^N 

r i^©^-|6]{c s ^fcuf-vT'y >-v\s\i&3 0 1 ©*-f 

y^V^*T- SHnd»feSHl -©*-|6]t'lgt5ft-§-©#t 

[0 0 9 1 ] SCfrrtttS'^ l^$?;**iHB b 
fll 1 ©^J£^fig©^-a-fcJt^TS^teS* 

10 7h ui?**x&mt-rz> J: 5Kfft£bfc©T\ 7*-* 
' i&J&Kllelgg© 1 0 1 ©^ffi«Sr/>$<ai^5r tis-e 

mi<DmnMmtmm\zmjjfate.^7 vu 

fc, ^ 1 (ommmmt mm\z x m^mm^ymit^m^. 
boo, +frt£zfv<?-*-i?kmjEtm&.m^<o-*%& 

[0 0 9 21 £U:OJ:9)SeS^|t|tt^7 hu-i?^ 

^Sr, ^EtMEttHIKS 1 0 4Ktffi^5^ ttc<t«3, ft 

}VTV^4^) ^^^/VSrRGBSiJ{-3^ffl^5^*- 

©@iW^#feH5. ^©iHR^sttiHtf;; 3t!c©^f B 

/^/HC £ t) gij* K3t*W $ 3 6*f4, 7° y XA^» 

^•^^y-^ifcaatsixa. ^©i 5»-> ^yx^, 

fT*|*t5i, m 1 6 \Z7Fii-i. 5 RGBffl©3|fc 
©7^ MV^5 0OR, 5 0 0GM, 5 0 0BICJ: 
Sflil^yXAS 0 2X*&.m-r%R%RVB%bi£ 
30 ^5i, G3ttts 7'y'XA5 0 0 2tSlt^\ IP 
*>s : 3fc©S(ElHl»*s-|Hltf»tG3tK:owN-C''>35e<*S. 

r©m*ttx t>*>5A/G^©ftt3i?(c, R3texi±B3t^ 

7*!) XA T'Slt $ V % «t 5 lr)fe^^ tr«lK LT t> PI C 

-£\ G3tfcoV>T©H^«-§-«r(5T^d»©^t?fe*^0>o 
[0 0 9 31 *mMMffii<0±?tj;mj;fa&i'7 

[0 0 9 41 BfffE^W ^^V7*J:KfcIi7B 

fi*S©M7 , a-;x^^ > *>5C>tt±3*bfc**R** 
©jKfBT-o^^^^ ?:; i*KWafci£fi-r5Jfcgt*-f 

so j^b isXh&.m-*imzMi&-rzz. b&m***- *ti. 
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[0095] mwsm^om 3 ©nis©^®) * 

?SWOWttiaK©«3 03efc»1«*r, 01 7 75S01 9 
[0 0 9 6] *?»ti&1ftttt 0 1 7 fc^i" «fc 5 t> 2St# io 

* < , . b 7 ?y>3 yy- H6 0f, 

[0 0 9 7] mi 7tC^-r^*l6]'tt'>'7M^v : ^^f±s 
(E2fcfrlftft9fP«#D-XXtfRteft#D Xinv^ 

3 h i 6 0T*#s5c$*VC*S!K *u-y*flr*CL 

*8ta»&tW»a»!^^ D y * K-f >v<-# 13 0,1 

[009 8] h7^5*/v:3^>16 0li, 01 
9 (a) }^i-fa#T**^H; 019 (b) ©|e]Sg»J& 

l x leant*© fcfim^ffiym® 
TF.Tt pft^^fT f t asmBtic^jftWitefcs fc- 

^ a K-f *© J; oKlEnMyDDRTf'g. 
iivs S©tfej££&3li b*V\ t^o-c, i:h,b©S 

tetter* <t5d.tm, tt&§S«© J: 19 -g©'h 

[00 99] 0 1 8 x b fc, sariMSf:? 

s^te— h 7 5 y "y a v^— M 60 T*«J& b 
y— h©ftfc>!9 t P f t-t^T F T^^liNf -r^/V'- 

[0100] : ©3Btt©Jgfli> * 

So 

[oioi] *jtNB*ttf2, ^ir*-r-^B»atf*v 1 
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[0102] #HJ£^f§«. 020 Ktf-TX o K y 1 * 

©7"y. < ?-^-v?lE]^ieiii{i#^2 o eRtt-py"?!} 
\H\&m$btg%B 3 0 6 {CM LT> «m©^-< y+Wtk 
^SrifeRU 0 2 1 fc^-t" i 5 fc> iic#©x-*$H-2* 
1"57°y 5 v^fcJHWfrfcR 

[0103] mW}iS^-B zmzbtftZ 

3fcX>. 7°y^ J r.-v J {S^ffliK*)tH]Sg4 0 1 £pffc«£- 
£HEib[II8&5 0 ,1 ©v<7 b u-v'^.^co^glWS^SriJzB 

^->^»S-©*a^«:BIS.r-i«s-C#:5.- 
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